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This book – over five years in the making – clearly illustrates the powerful 
potential of internationally-networked, transdisciplinary research. It marks an 
important step forward in the study of social transformations for sustainability, 
and is a key resource for those who concern themselves with today’s important 
challenge of transforming science.
— Heide Hackmann, PhD, Chief Executive Officer, 
International Science Council (ISC)
There is a proliferation of studies about the Sustainable Development Goals (SDGs), 
but this well written and structured book goes to the heart of the debate: the nec-
essary transformations for addressing the SDGs. What emerges is an important 
tapestry of theories and rich selection of local experiences that can be used to un-
derstand transformations and work with stakeholders using T ransformation-Lab 
methodologies. It is an exemplary and compelling account of an exciting col-
lective and global transdisciplinary research adventure. A must-read for anyone, 
academic and practitioners, engaged with the deep challenges of our time.
— Johan Schot, Professor of Global History and Sustainability 
Transitions at the Utrecht University Centre for Global Chal-
lenges and Academic Director of the Transformative Innovation 
Policy Consortium (TIPC)
Transformation requires collective wisdom. Once this is forged by connecting 
and communicating across boundaries, it creates a bigger coherence that unites 
and steers us all, whatever our location, speciality or profession. This book de-
scribes how collective wisdom can be created to support transformative action.
— Oliver Greenfield, Convenor, Green Economy Coalition
The best way to shape the future is to imagine it, and the best way to imagine 
it is to learn from pioneering examples. This book provides the examples and 
the theory that explains them. Fantastic reading for practitioners, scholars and 
dreamers!
— Carlota Perez, Honorary Professor at the Institute for Inno-
vation and Public Purpose IIPP-UCL
In this potentially decisive decade for human well-being and planetary health, 
the question of how systemic or transformative change happens remains critical. 
How do we transition to social and economic pathways that ensure prosperity 
for all without cataclysmic environmental and climatic consequences? What role 
can transdisciplinary research play in identifying and helping to resolve struc-
tural barriers to transformative change? In this moment of unusual opportunities 
and challenges, this mould-breaking book tackles these questions head on. It is 
a timely and welcome challenge to the global development, research and policy 
communities to think and act differently.
— Dr. Cosmas Milton Obote Ochieng, Global Director, Gov-
ernance, Poverty and Equity, World Resources Institute
This book offers rich insight into how transformative change happens. It is the 
output of an established global community of researchers and practitioners work-
ing to enhance the ways in which research and innovation improves the lives of 
those facing critical social, economic and environmental challenges. It is a hugely 
valuable resource for others in that growing community who share the ambitions 
and motivations of the authors.
— Prof Joanna Chataway, Head of Department of Science, 
Technology, Engineering and Public Policy (UCL STEaPP), 
University College London
TRANSFORMATIVE PATHWAYS TO 
SUSTAINABILITY
Transformations to sustainability are increasingly the focus of research and policy 
discussions around the Sustainable Development Goals. However, the different 
roles played by transdisciplinary research in contributing to social transforma-
tions across diverse settings have been neglected in the literature. Transformative 
Pathways to Sustainability responds to this gap by presenting a set of coherent, the-
oretically informed and methodologically innovative experiments from around 
the world that offer important insights for this growing field.
The book draws on content and cases from across the ‘Pathways’ Transform-
ative Knowledge Network, an international group of six regional hubs working 
on sustainability challenges in their own local or national contexts. Each of these 
hubs reports on their experiences of ‘transformation laboratory’ processes in the 
following areas: sustainable agricultural and food systems for healthy livelihoods, 
with a focus on sustainable agri-food systems in the UK and open-source seeds 
in Argentina; low carbon energy and industrial transformations, focussing on 
mobile-enabled solar home systems in Kenya and social aspects of the green 
transformation in China; and water and waste for sustainable cities, looking at 
Xochimilco wetland in Mexico and Gurgaon in India. The book combines new 
empirical data from these processes with a novel analysis that represents both 
theoretical and methodological contributions. It is especially international in its 
scope, drawing inputs from North and South, mirroring the universality of the 
Sustainable Development Goals.
The book is of vital interest to academics, action researchers and funders, policy 
makers and civil-society organisations working on transformations to sustainability.
The Pathways Network conducts action research into transformations to sus-
tainability in six hubs across the world. Since 2015, it has been co-led (with Ana-
bel Marin) by the editor, Adrian Ely, a Reader in Technology and Sustainability 
at SPRU and the STEPS Centre, University of Sussex, UK.
Pathways to Sustainability Series
This book series addresses core challenges around linking science and technol-
ogy and environmental sustainability with poverty reduction and social justice. 
It is based on the work of the Social, Technological and Environmental Pathways 
to Sustainability (STEPS) Centre, a major investment of the UK Economic and 
Social Research Council (ESRC). The STEPS Centre brings together research-
ers at the Institute of Development Studies (IDS) and SPRU (Science Policy 
Research Unit) at the University of Sussex with a set of partner institutions in 
Africa, Asia and Latin America.
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This book has a long history. The organisations and individuals involved have 
links that in some cases stretch back decades. These have been strengthened as 
a result of sustained support for the STEPS Centre from the UK Economic and 
Social Research Council from 2006 to 2021 and funding for the Pathways net-
work provided by the Transformations to Sustainability programme from 2014 
to 2019. These types of long-term initiatives are important for building trusted 
relationships across countries, especially among early career researchers (who 
make up half of the authors). The resulting book represents the combined efforts 
of researchers, activists, public servants, representatives of the private sector and 
other collaborators across five continents – many more people than appear in 
the author list. It embodies an attempt to learn across disciplines, cultures and 
contexts, and to collaborate across local, national and international scales towards 
shared objectives.
The work reported in Chapters 5–10 took place between 2014 and 2019, 
however writing up processes differed and, in most cases, concluded at various 
points in 2020. In every hub represented in the book, the arrival of the SARS-
CoV-2 virus/Covid-19 presented significant challenges and, as editor, I struggled 
to keep to my own schedule for finalising the manuscript. The limitations on 
in-person interactions made the task of integration and conclusion especially 
challenging and I am truly grateful to all those involved for their patience and 
unwavering support in finalising the work. The responsibility for any imper-
fections resulting from the constrained conditions under which the book was 
completed falls primarily to me.
During the production period, we tragically lost one of our colleagues to 
the virus. Dr Pravin Kushwaha, aged just 43 at the time of his passing in May 
2021, was committed to social justice and to helping others through his research 
and practice. He had previously joined with other colleagues from the Gurgaon 
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Water Forum and associated networks to deliver thousands of food packets to 
migrant workers following the first Indian lockdown in March 2020. In many 
ways Pravin exemplified the dedication to research, activism and international 
collaboration that has underpinned the ‘Pathways’ network and enabled the 
completion of the book. We dedicate this publication to his memory.





Sustainable development: universal goals across a divided world
The Sustainable Development Goals (SDGs), which grew out of the Rio+20 
UN Summit in Rio da Janeiro in 2012 and were agreed at the UN General 
Assembly in 2015, represent potentially the most ambitious, comprehensive and 
internationally recognised development agenda that the world has ever seen. In 
comparison to their forerunners the Millennium Development Goals (MDGs), 
the 2030 Agenda and the SDGs are ‘universal’ and are envisaged to be imple-
mented by “all countries and all stakeholders” through to 2030 (United Na-
tions 2015). They are also transformative in their ambition, requiring systemic 
changes that go beyond incremental shifts in policy, behaviour or the use of 
technology – changes that empower the most vulnerable and genuinely “leave 
no-one behind”.
Five years later, unity around the goals has been unsettled by the shock of 
Covid-19, an infectious agent responsible for numerous medical crises, economic 
recessions and socio-political upheavals across the world. At the time of writing 
this chapter (September 2020) the ability of national governments to adopt a 
collaborative rather than a competitive approach to addressing Covid-19 hangs 
in the balance, and in many ways the world looks more divided than ever. In-
ternational networks of scientists and researchers are struggling to overcome this 
division.
As with Covid-19 and, earlier, the MDGs, the current international develop-
ment agenda poses questions for the global research community. What does this 
idea of “Transforming our World” (the title of the 2030 Agenda) actually mean 
when it is translated to the very different contexts in which we find ourselves? 
How can we understand and help to bring about the kinds of transformative 





research that is rooted within the social sciences but extends to incorporate other 
disciplinary and practice-based inputs – in these transformations?
This book tries to address these questions. The research detailed in this 
volume (which took place pre-Covid-19) engages with the specificities of dif-
ferent contexts around the world, while seeking general lessons that can be 
drawn about transformations to sustainability and the role of research within 
them. It thus documents a new approach (or approaches) that contribute to 
the enterprise of “transdisciplinary” research, in which collaborations between 
academic and non-academic partners attempt not only to understand the world 
and diagnose systemic challenges of sustainability, but also to contribute to 
overcoming them.
The next section of this chapter firstly outlines the rationale and emergence of 
the ‘Pathways’ Transformative Knowledge Network, from which the co-authors 
are drawn, and highlights the sustainable development challenges with which 
it engaged between 2014 and 2020. In the following section, we point to some 
of the theoretical concepts and transdisciplinary approaches that the network 
applied across and beyond traditional schools of social and natural science. These 
provided a basis for significant cross-learning between the network hubs – a key 
objective of the network. We next explore the role that research and researchers 
can play in contributing to transformations to sustainability, posing questions 
that will be answered in the next nine chapters of this volume. Each of these 
sections directs the reader to the most relevant chapters, in which the issues are 
discussed in much greater detail. Acknowledging the multiple potential audi-
ences to the volume (open access online), we lastly summarise the organisation 
of this book and provide a roadmap to its use.
Introducing the ‘Pathways’ network
This book draws upon a five-year period of transdisciplinary research that has 
involved over a hundred researchers across five continents in the ‘Pathways’ 
transformative knowledge network (TKN). The background and configura-
tion of the TKN and the approaches to organising its work over the five years 
in question are detailed in Chapter 2. Emerging out of a set of collaborations 
involving the following organisations and the STEPS Centre (a collaboration 
between SPRU – the Science Policy Research Unit and the Institute of De-
velopment Studies at the University of Sussex), the network was established to 
undertake cutting edge, independent, critical, engaged research, to offer a com-
mon facility for communication, impact and engagement with action and policy 
and to create a joint platform for learning and exchange between members, in-
cluding faculty, students. Through the generous support of the ‘Transformations 
to Sustainability’ programme, the network was able to experiment with these 
and other activities in a network that spanned various regions across the globe 
(see Figure 1.1).
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The nodes in the network above are represented by the following hubs and 
organisations:
Latin America hub
• Centre for Research on Transformation (CENIT), Buenos Aires, 
Argentina
Europe hub
• STEPS Centre, University of Sussex, UK
• Stockholm Resilience Centre, Sweden
Africa hub
• African Centre for Technology Studies, Nairobi, Kenya
• African Technology Policy Studies Network, Nairobi, Kenya
• Stockholm Environment Institute Africa Centre, Nairobi, Kenya
China hub
• Beijing Normal University School of Social Development and Public 
Policy, China
South Asia hub
• Transdisciplinary Research Cluster on Sustainability Studies, Jawaharlal 
Nehru University, New Delhi, India
North America hub
• Arizona State University, USA








FIGURE 1.1  The organisations that are members of the ‘Pathways’ Transformative 
Knowledge Network and their geographical distribution.
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The STEPS Centre’s ‘pathways’ approach (Leach et al. 2010), discussed fur-
ther in Chapter 3, provided some of the conceptual grounding for the work by 
highlighting the importance of (indeed the necessity for) multiple ‘pathways’ of 
social-technological-environmental change, combining to serve the interlinked 
challenges of environmental sustainability, poverty alleviation and social justice. 
This plurality was also reflected in the TKN’s activities, and the diversity of con-
texts in which we worked.
The early phases of the ‘Pathways’ TKN adopted a distributed and bottom-up 
approach to identifying the sustainability challenges that would be the focus of 
each hub. These foci were organised around three broad themes that cut across 
many of the Sustainable Development Goals detailed in Table 1.1. In the individ-
ual hubs, the research involved transdisciplinary networks selected by teams from 
each of the six hub organisations listed in Figure 1.1 and below:
Theme 1 – Sustainable agricultural and food systems for healthy livelihoods 
(SDGs 1, 2, 3, 9, 11, 12, 15)
• Transformations to sustainable food systems in Brighton and Hove/ Eu-
rope hub – STEPS Centre, University of Sussex, UK with inputs from 
Stockholm Resilience Centre, Sweden
• The future of seeds (and agriculture) in Argentina/South America 
hub – Centre for Research on Transformation (CENIT), Buenos Aires, 
Argentina
Theme 2 – Low carbon energy and industrial transformations (SDGs 1, 3, 5, 7, 
8, 9, 10, 13)
• Low carbon energy transitions that meet the needs of the poor/Africa 
Sustainability Hub – African Centre for Technology Studies, Nairobi, 
Kenya
• China’s green transformations/ China Hub – Beijing Normal University 
School of Social Development and Public Policy, China
Theme 3 – Water and waste for sustainable cities (SDGs 1, 2, 3, 6, 8, 9, 10, 11, 
12, 14, 15)
• Water governance challenges, Mexico City/ North America hub – 
 Arizona State University, USA and National Autonomous University of 
Mexico, Mexico
• The urban system of water and waste management in Gurgaon, India / 
South Asia hub – Transdisciplinary Research Cluster on Sustainability 
Studies, Jawaharlal Nehru University, New Delhi India
Between 2015 and 2019, the TKN experimented with diverse approaches to 
researching and intervening in the sustainability challenges above – bringing 
together different kinds of networks and applying a range of social science meth-
ods. Working together, the TKN also had the ambition of experimenting, doc-
umenting and comparing across the hubs in the network with the objective of 
“learning across disciplines, cultures and contexts” (Ely and Marin 2016).
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This book thus represents an effort to bridge this internationally shared nor-
mative agenda for sustainable development with concrete action research initia-
tives in a set of specific contexts across the world. It generates fresh insights into 
the role that social science can play in these initiatives, and provides lessons for 
future transdisciplinary research that aims to connect the global and the local. 
While these pages provide only a condensed and partial account of the experi-
ences that have emerged, they offer an important resource for future efforts that 
strive towards a collective and shared understanding of ways in which humanity 
can respond to the multiple challenges of sustainable development.
In search of transformations to sustainability
Representing universal goals in a divided world, the 2030 Agenda identifies a 
series of 17 aspirational goals (see Table 1.1) and 169 targets, all agreed in New 
TABLE 1.1  The Sustainable Development Goals (United Nations 2015)
Goal 1 End poverty in all its forms everywhere
Goal 2 End hunger, achieve food security and improved nutrition and promote 
sustainable agriculture
Goal 3 Ensure healthy lives and promote well-being for all at all ages
Goal 4 Ensure inclusive and equitable quality education and promote lifelong 
learning opportunities for all
Goal 5 Achieve gender equality and empower all women and girls
Goal 6 Ensure availability and sustainable management of water and sanitation for all
Goal 7 Ensure access to affordable, reliable, sustainable and modern energy for all
Goal 8 Promote sustained, inclusive and sustainable economic growth, full and 
productive employment and decent work for all
Goal 9 Build resilient infrastructure, promote inclusive and sustainable 
industrialisation and foster innovation
Goal 10 Reduce inequality within and among countries
Goal 11 Make cities and human settlements inclusive, safe, resilient and sustainable
Goal 12 Ensure sustainable consumption and production patterns
Goal 13 Take urgent action to combat climate change and its impacts*
Goal 14 Conserve and sustainably use the oceans, seas and marine resources for 
sustainable development
Goal 15 Protect, restore and promote sustainable use of terrestrial ecosystems, 
sustainably manage forests, combat desertification, and halt and reverse 
land degradation and halt biodiversity loss
Goal 16 Promote peaceful and inclusive societies for sustainable development, provide 
access to justice for all and build effective, accountable and inclusive 
institutions at all levels
Goal 17 Strengthen the means of implementation and revitalise the Global 
Partnership for Sustainable Development
* Acknowledging that the United Nations Framework Convention on Climate Change is the 
primary international, intergovernmental forum for negotiating the global response to climate 
change.
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York in 2015. But behind these lie the radically different contexts – at national 
and subnational levels – in which these ambitions are to be realised. Citizens and 
communities across the planet are searching for transformations to sustainability 
that cater to their own needs and worldviews.
Theories around social transformations have a long pedigree and have re-
cently come to the fore in social science research related to transformations to 
sustainability (Hackmann and St Clair 2012). Chapter 3 provides a detailed 
overview of this area of research as a background to some of the conceptual 
approaches that have been applied in the different hubs of the ‘Pathways’ net-
work. It draws upon multiple disciplines including classical sociology and po-
litical economy and more recent notions of socio-technical system transitions 
and social ecological resilience. Drawing together these bodies of literature and 
the analytical and normative commitments of the ‘pathways approach’ for grass-
roots empowerment, the book provides a new synthesis of knowledge around 
‘social transformations to sustainability’, rooted in theory and action. Through 
deploying a range of theories and flexible methodological approaches defined as 
‘transformation laboratories’ (T-Lab, see Chapter 4), the TKN has generated a 
set of hub-based experiences that engage with locally defined transformations. 
These are recounted in detail in Chapters 5–10. Together, they form the basis of a 
new approach to conceptualising ‘transformative pathways to sustainability’ and 
a reference for future praxis. While not making any claims about transformations 
emerging as a result of our work (or even being steered by the contributions of 
our time-limited project), these chapters document the processes through which 
the six hub teams endeavoured to conduct transdisciplinary research that goes 
beyond analysis to action.
Learning across disciplines, cultures and contexts
An important contribution of the ‘Pathways’ TKN and of this book is how this 
search for transformative pathways to sustainability has emerged differently in 
each of the hubs. The project was designed in such a way as to enable this process 
of cross-learning (Marin et al. 2016; Ely et al. 2020), in particular by encourag-
ing interactions between early career researchers across the network and sharing 
leadership between the global North and global South (the network was co-led 
from the UK and Argentina hubs).
The hub organisations, teams and transdisciplinary networks (with whom 
they worked in T-Labs) differ greatly across disciplinary and institutional dimen-
sions. The individual hub activities are clarified in Chapters 5–10, each of which 
provides a chronological and reflective account of the various stages that the 
hub team went through in their transdisciplinary research and the insights that 
emerged. Unsurprisingly, these insights are grounded in diverse theoretical lit-
eratures (briefly explored earlier in Chapter 3) and based on different methodo-
logical approaches (covered in Chapter 4). Through providing a flexible approach 
(using what we describe as theoretical and methodological ‘anchors’) we were 
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able to draw some conclusions from learning that has taken place across selected 
hubs (Chapter 11) and the whole network (Chapter 12).
This book is the output of a project that has been fortunate to benefit from 
significant resources. At the same time, it takes place within a context of a much 
broader field of ‘transformations to sustainability’ work. Indeed, the field is ex-
panding so rapidly and in so many directions that it is impossible to keep up with 
the various contributions that are emerging. It has therefore not been possible 
to do justice to the many parallel insights that are emerging from the different 
corners of the world. Nevertheless, we hope that the work presented here can 
combine with the efforts of wider international networks in a way that furthers 
both our theoretical and practical understanding of sustainability challenges and 
how social transformations can overcome them.
In the following pages, the book engages with the following emerging ques-
tions, drawing on experiences from the six hubs of the ‘Pathways’ Transforma-
tive Knowledge Network:
• How are transformations to sustainability conceptualised across different 
theoretical and scholarly traditions, and how does this influence the organi-
sation of transdisciplinary research?
• How can we, as researchers, understand and help to bring about the kinds of 
transformative change that the 2030 Agenda calls for?
• What broader lessons does this point to regarding the role of research  – 
in particular research that is rooted within the social sciences but extends 
to incorporate other disciplinary and practice-based inputs – in these 
transformations?
The organisation of this book and a roadmap to its use
This volume appeals to multiple different types of readers, from academic re-
searchers in the social and natural sciences to transdisciplinary scholars with a 
history of engaged, problem- and solution-oriented research. It will be of use to 
policy-makers or research funders with an interest in how knowledge can con-
tribute to sustainable development initiatives. It will also appeal to p ractitioners – 
whether they find themselves within the private sector, in non-government 
organisations or indeed in communities around the world, striving to solve their 
own sustainability challenges. Here we provide a ‘roadmap’ explaining how this 
book can best be used, and the resources that each of the chapters provide to their 
various potential readerships. As an open access online publication, this book can 
be read either in its entirety or as individual chapters.
The first section of the book (including this chapter) provides an introduction 
to the book and the project that it draws upon. The next chapter describes the 
‘Pathways’ Transformative Knowledge Network, its genesis, hub partners and 
their distinctive disciplinary and contextual backgrounds. It explains some of 
the differences between the cases that each team has focussed upon, including 
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the themes that have been addressed (sectoral or cross-sectoral), the histories of 
engagement with non-academic actors in each locality and the disciplinary back-
grounds of the team members.
The second section of the book explores some of the tools and approaches that 
were applied throughout the project, as well as some of the conceptual insights 
that have emerged as the work has progressed.
Chapter 3 extends the description in this chapter by beginning to analyse the 
different approaches to theory adopted in the project as a whole and in each of 
the hubs. In view of the book’s focus on transformative change – a search for 
profound and long-term reconfiguration of systems and structures – the chapter 
reviews some of the theoretical literature in this area and how it has been applied 
in the ‘Pathways’ Transformative Knowledge Network.
Chapter 4 describes the TKN’s approach to Transformation Labs, positioning 
it alongside earlier work on social innovation labs (Westley and Laban 2015) and 
exploring some of the insights that have emerged from applying this approach in 
very diverse contexts.
Section 3 focusses upon the six international cases. The chapters outline the 
experiences of each hub in the Transformative Knowledge Network and draw 
from process documentation and reflection by the teams who were responsible. 
These relate back to some of the concepts outlined in Chapters 2–4 and explore 
how they “played out” in different contexts, each characterised by varying dis-
ciplinary traditions and socio-political cultures. The six chapters can be read 
individually by anyone with a particular interest in the geographical region 
or the sustainability challenge in question. They are arranged as follows and 
‘paired’ to reflect the thematic focus of the work and the architecture of the 
project:
Agri-food transformations
 5 UK – Towards a More Sustainable Food System in Brighton and 
Hove
 6 Argentina – Bioleft: a collaborative, open-source seed breeding initia-
tive for sustainable agriculture
Transformations in Energy and Industry
 7 Kenya – Making Mobile Solar Energy Inclusive
 8 China – The Economic Shock of a Green Transition in Hebei
Transformations in Urban and Peri-Urban Spaces
 9 Mexico – Wetlands Under Pressure: The Experience of the Xochimilco 
T-Lab
10 India – Enabling Transformations to Sustainability: Rethinking Urban 
Water Management in Gurgaon, India
Section 4 offers a conclusion to the book and is made up of two chapters.
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Chapter 11 focusses on one particular area of application of the ‘pathways’ 
approach – that associated with the notion of framing and the contribution that 
‘re-framing sustainability challenges’ can make to transformative change. The 
chapter draws upon the work in the Mexico, UK and Argentina cases but is of 
wider analytical relevance.
Chapter 12 draws on the work in all six of the hubs and identifies further con-
ceptual contributions and comparative insights. Building on the theoretical foun-
dations in Chapter 3 and the intervening chapters, it pulls together the lessons from 
the transdisciplinary research in each hub, and develops a synthesis on ‘transform-
ative pathways to sustainability’. Finally, it lays out a future agenda for internation-
ally networked, engaged social science research on sustainability transformations.
FIGURE 1.2  A roadmap suggesting how different parts of this book may be most 
effectively used by readers with different interests.
12 Adrian Ely
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Introduction and background
The ‘Pathways’ transformative knowledge network (TKN) is an international 
partnership of research hubs, collaborating to explore processes of social transfor-
mation and to share insights across disciplines, cultures and contexts. This chapter 
describes the network, one of three funded under the Future Earth ‘Transfor-
mations to Sustainability’ programme, and provides some background to the 
various hubs, their disciplinary backgrounds and histories of engaged research. It 
describes the design of the network and the elements that enabled cross-learning 
between the experiences of each of the hubs. The chapter also provides a brief 
introduction to the theoretical and methodological anchors of the project, which 
are discussed further in Chapters 3 and 4 respectively.
The Pathways TKN represents the primary activity of the ‘Pathways to Sus-
tainability’ global consortium. This grew out of an academic centre funded by 
the UK Economic and Social Research Council (ESRC) – the STEPS (Social, 
Technological and Environmental Pathways to Sustainability) Centre – and a 
network of partners around the world. Since the inception of the STEPS Centre 
in 2006, project-based collaborations between the Centre and each of the hubs 
helped to shape the interpersonal relationships and enhanced understanding of 
intellectual and political synergies that enabled a closer partnership.
In 2013, a proposal was developed, describing a consortium “bound to-
gether by common values rooted in a commitment to independent, challeng-
ing, normatively- formed, engaged research, a joint vision for understanding and 
supporting pathways to sustainability, and a common interest in transformative 
research and action”. The regional partners came together with a focus on the 
three activities of “research”, “impact and engagement” and “learning and ex-
change”, and various hubs in the consortium hosted launch events to showcase 
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and share research being conducted in China (April 2015), Africa ( June 2015), 
Latin America (November 2015) and South Asia ( January 2016), engaging with 
networks across their countries and regions, drawing on financial support the 
STEPS Centre’s Phase 2 grant from the ESRC. Table 2.2 provides more infor-
mation on the institutional host arrangements at the time of the launch of each 
hub. The original proposal in 2013 suggested that some of the consortium’s 
activities would move towards rotation between hubs either annually (in the 
case of annual symposia) or every three years (in the case of co-ordination of 
the consortium), and extension and rotation between the various hubs (in the 
case of summer schools).
Working together across the consortium provided great opportunities for 
cross-learning, motivated by the search for mutual understanding of how human-
ity can respond to the shared challenge of sustainable development and overcome 
the differences that act as a barrier to its realisation (as outlined in the previous 
chapter). Among several attempts to secure support for these types of activities, 
the consortium was fortunate to be funded in two rounds (seed-funding and 
network grant – described in Table 2.1) of the Transformations to Sustainability 
Programme (T2S). The T2S programme was coordinated by the International 
Social Science Council (ISSC – now the ISC), funded by the Swedish Interna-
tional Development Cooperation Agency (SIDA) and implemented in partner-
ship with the National Research Foundation of South Africa. In the seed-funding 
round, additional support came from the UK ESRC Newton Fund.
Towards a Transformative Knowledge Network
The work of the ‘Pathways’ Transformative Knowledge Network would have 
been impossible without the support (financial and otherwise) of the Trans-
formations to Sustainability Programme. To some extent, the activities of the 
‘Pathways’ TKN (including its conceptualisation as a ‘Transformative Knowl-
edge Network’) reflect the ambitions of the T2S programme – to support an 
innovative, solution-oriented approach to sustainability research that:
• Is framed and led by social scientists
• Involves all relevant knowledge holders – from social, natural and engineer-
ing sciences, the humanities, civil society, media and policy domains – at all 
stages of the research process
• Involves researchers in all regions of the world, including low- and middle- 
income countries
(T2S 2019)
As a contribution to Future Earth,1 the programme showed remarkable vision, 
recognising the role of transdisciplinary social science and a desire to build this 
as an international research field. Emerging from an alliance of international 
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environmental, biosphere, biodiversity and earth system sciences programmes, 
including the International Human Dimensions Programme on Global Envi-
ronmental Change (IHDP, initiated in 1990 by ISSC), Future Earth foreshad-
owed a broader ‘coming together’ of natural and social sciences (including the 
merger of ISSC and ICSU – the International Council for Scientific Unions – 
to become the International Science Council in 2018). Unlike many of the 
various Future Earth initiatives at the time, the programme built primarily on 
thinking within the ISSC (Hackmann and St Clair 2012) and the 2013 World 
Social Science Report (UNESCO/ISSC 2013), and was rare in being social 
science-led.
A condition of funding was that the Transformative Knowledge Networks 
were led or co-led from the global South. The UK and Argentina teams (the 
authors of this chapter) had contacted each other in parallel with the idea of ap-
plying to the call, and it was decided that Adrian Ely and Anabel Marin would 
co-lead the proposal. Beyond ‘Pathways’, the other two Transformative Knowl-
edge Networks supported by the programme were:
• Acknowl-EJ (Academic-Activist Co-Produced Knowledge for Environ-
mental Justice)2
• T-learning (Transgressive Social Learning for Social-Ecological Sustainabil-
ity in Times of Climate Change)3
The programme convened annual Transformative Knowledge Workshops in 
2014 (Potsdam, Germany, hosted by the Institute for Advanced Sustainabil-
ity Studies), 2015 (Durban, South Africa, alongside the World Social Science 
Forum), 2016 (New Delhi, India, hosted by the ‘Pathways’ India hub), 2017 
(Buenos Aires, Argentina, hosted by the ‘Pathways’ Argentina hub) and 2018 
(Fukuoka, Japan, alongside the World Social Science Forum). These contrib-
uted to creating and maintaining an international community of scholars and 
practitioners involved in T2S research, fostering inter- and transdisciplinary 
dialogue across regions and networks. The 2014 event involved a broad range 
of experts and also heard from the 38 projects that had been awarded seed- 
funding. The 2015 workshop included representatives of 8 short-listed pro-
posed TKNs, including the three that were eventually funded. The 2016 and 
2017 events were hosted and co-organised by two of the hubs of the ‘Pathways’ 
TKN, and primarily involved members of the three TKNs. In 2018 several 
members of the ‘Pathways’ network joined a workshop that brought together 
the three TKNs and a new cohort of grantees from the T2S programme, for 
which financial support had been provided by the NORFACE-Belmont Forum 
group of donors. Activities in the three TKNs outlived their periods of funded 
research, and various representatives (especially those from Latin America) 
gathered at the Transformations 2019 conference in Santiago, Chile, to once 
again share insights.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































18 Adrian Ely and Anabel Marin
Co-design of the ‘Pathways’ TKN project
Transdisciplinary engagement with diverse partners in each of the hubs 
started with the seed-funding, which was awarded in 2014 and supported 
a process of co-design (Marin et al. 2016), defined by Moser (2016) as “first 
phase of the knowledge co-production process, in which researchers and 
non-academic partners jointly develop a research project and define research 
questions that meet their collective interests and needs”. This took the form 
of multi-stakeholder workshops in each of the six hubs of the Pathways net-
work that identified local research foci through engaging knowledge part-
ners/ stakeholders, identifying locally defined sustainability challenges and 
agreeing on tentative project activities in concept notes (which fed into the 
proposal for the TKN). In many cases this process of co-design built on 
longer relationships between the research teams and knowledge partners in 
their locality (explored in Table 2.1).
The locally identified sustainability challenges, organised around three broad 
domains, were researched in transdisciplinary projects led by the teams from 
each of the six hub organisations listed below:
Theme 1 – Sustainable agricultural and food systems for healthy livelihoods
• Transformations to sustainable food systems in Brighton and Hove/Eu-
rope hub – STEPS Centre, University of Sussex, UK and Stockholm 
Resilience Centre, Sweden (discussed further in Chapter 5)
• The future of seeds (and agriculture) in Argentina/Latin America hub – 
Centre for Research on Transformation (CENIT), Buenos Aires, Argen-
tina (discussed further in Chapter 6)
Theme 2 – Low carbon energy transitions
• Low carbon energy transitions that meet the needs of the poor/Africa 
Sustainability Hub – African Centre for Technology Studies, Africa 
Technology Policy Studies Network, Stockholm Environment Centre – 
Africa, Nairobi, Kenya (discussed further in Chapter 7)
• China’s green transformations/China Hub – Beijing Normal University 
School of Social Development and Public Policy, China (discussed fur-
ther in Chapter 8)
Theme 3 – Water and waste for sustainable cities
• Water governance challenges, Mexico City/North America hub – 
 Arizona State University, USA and National Autonomous University of 
Mexico, Mexico (discussed further in Chapter 9)
• The urban system of water and waste management in Gurgaon, India/
South Asia hub – Transdisciplinary Research Cluster on Sustainability 
Studies, Jawaharlal Nehru University, New Delhi India (discussed fur-
ther in Chapter 10)
The co-design and emergence of the transdisciplinary work differed in each 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































22 Adrian Ely and Anabel Marin
and cross-learning between countries in the global North and global South. This 
pairing was used at various points through the project to foster cross-learning, 
e.g. by encouraging participants to share their rationales for particular decisions 
around research and engagement (e.g. exchanging T-Lab designs in a specific 
format prior to the first T-Lab workshop), or to share their experiences (e.g. 
of positive and negative aspects of T-Labs) and lessons (e.g. relating to the spe-
cific domains in which they were working). Nevertheless, the process of co- 
design, and the inevitable consequences of problem reframing that often occurs 
in co-design processes, made the initial domain-based structure of the paired 
hubs less salient than other, less visible points of comparison such as approaches 
used in engagement or the scale or goals of implementation.
The approach to domain-specific pairing represents just one element of the 
design of the network that aimed strategically to foster co-learning and ex-
change. The next section describes various other elements of this design in 
more detail.
Structured design to allow for co-learning and exchange
The TKN project was designed to provide flexibility for location-specific deci-
sions about transdisciplinary research and engagement (including methods, dis-
cussed in Chapter 4), thus allowing reflection within each individual hub around 
how to improve transdisciplinary practice. Beyond the independently coherent 
hub-based work, the project allowed for the collection of standardised (as well as 
hub-specific) data at symmetrical points across all hubs, in an attempt to compare 
and learn across contexts. In this way, the transdisciplinary research processes in 
each hub were integrated into the design of the wider project. Table 2.1 illus-
trates how the hub research was organised in T-Labs (discussed in detail in Chap-
ter 4) and punctuated by moments for data collection, sharing and co-learning 
and collaborative reflection across the network.
At the inception workshop in April 2016, the representatives of each hub team 
undertook an adapted and simplified ‘participatory impact pathways analysis’ 
(PIPA) (Douthwaite et al. 2007; Ely and Oxley 2014) to map out the stakeholders 
that would be engaged during the course of their transdisciplinary research. This 
method adopted the funder’s pre-determined categories of stakeholders (defined 
at the outset of the project in formal reporting requirements): academia, research 
body, think tank, NGO, public administration, civil society and others. Some 
hubs found that these were insufficient in their specificity, so in those cases hubs 
added sub-categories that catered to their own situation. Beyond identifying the 
category of each stakeholder, hubs were asked to make subjective assessments 
of their degree of power (power over the transformation) and their degree of 
alignment with the research team’s own framing of the sustainability challenge. 
Results of each of these hub-specific processes were included in the inception 
workshop report, which proposed surveys (collecting qualitative data) and struc-
tured reporting on T-Labs (including qualitative data on process and quantitative 
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data on stakeholder participation) to provide an empirical basis for comparison 
and cross-learning. Bi-monthly teleconferences via Skype, Zoom or GoToMeet-
ing were set as the primary means for TKN-wide interaction.
Structured reporting by hubs took place after each of the two T-Lab work-
shops (specific events in each hub that were used for data collection). Hubs were 
invited to produce internal reports for circulation around the network, which 
were similarly structured to include questions on decisions taken, methods used, 
changes observed, findings made and lessons learnt. At each of the two events, 
hubs also reported on the participation of different stakeholders across academic 
and non-academic groups in each hub (again drawing on the same categories as 
had been used in the PIPA and similar subjective measures of power and align-
ment). This comparative method offered a way to begin to understand the hubs’ 
different approaches to transdisciplinary research, and to consider how these re-
lated to the disciplines, cultures and contexts that were prevalent in each of the 
hubs (represented, e.g. in Figures 5.3 and 8.1).
The project also conducted three internal surveys (baseline, mid-point and 
final, indicated in italics in Table 2.1) in which members of each of the hub teams 
were asked similar questions regarding their research process. These sources (re-
ports and surveys) have been drawn on significantly in the accounts in Chapters 
5–10. During the project they were uploaded to a SharePoint, which provided 
a document repository for these outputs and other literature (academic or oth-
erwise) that could support analysis and comparison of the processes occurring 
in each hub. The SharePoint also provided a site for peer review (e.g. of T-Lab 
designs, on the basis of templates shared in advance) and discussion fora, offering 
opportunities for continuous exchange of ideas and experiences between the 
different hubs.
While bi-monthly teleconferences (involving individuals across up to 16 
time zones) were valuable enough to be continued over a year after the project 
funding had ceased, the use of Microsoft SharePoint, selected largely because 
of problems using Google in China, diminished as the project progressed due 
to preferences for different platforms across geographies and generations (e.g. 
Slack/Zoom/Skype). This was particularly notable for the ‘real-time collabora-
tive drafting’ function.
Beyond virtual interactions, a series of exchange visits were also built into 
the design of the network (and the budgets of each hub). These were used to 
aid project planning, collaborative writing (see ‘cross-learning blogs’ below) and 
planning future work and funding proposals. They were particularly targeted at 
early career researchers and took the form of:
• Adrian Ely (UK hub) spending over four months with the Argentina hub 
(April–August 2016) at the outset of the project to aid with planning and 
early writing
• Joanes Atela visiting China in October 2016 to exchange insights with the 
China team and plan future work
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• Lichao Yang visiting Kenya in April 20174
• Representatives from the USA/Mexico teams attending the T2S programme 
workshop in India in 2017
• Anabel Marin visiting the UK hub ( January 2019) to report on the work of 
Bioleft and prepare for the culmination of the project5
Co-learning blogs were incorporated into the design of the project as a prompt to 
paired hubs to think together and produce collaborative work. These offered the 
opportunity for collaborative writing without the constraints that more formal 
demands (e.g. co-authored journal articles) necessarily involve, e.g. the identifi-
cation of a shared theoretical framework, presentation of full data, methods. All 
in all, seven blogs were published during the formal timeframe of the project (see 
below, with urls all accessed 30/9/2020.).
UK-Argentina hubs
Seeding Ideas: knowledge brokering and recombination for agricultural transfor-
mations, by Adrian Ely, Paddy Van Zwanenberg, Elise Wach, Martin Obaya and 
Almendra Cremaschi – https://steps-centre.org/blog/seeding-ideas- knowledge-
brokering-recombination-agricultural-transformations/
China-Africa hubs
Transformations from Beijing to Nairobi and back: what can we learn from 
each other? by Yang Lichao, Kennedy Liti Mbeva and Jiang Chulin – https://
steps-centre.org/blog/transformations-beijing-nairobi-back-can-learn/
North America hub
What ‘agency’ do researchers have in transformative research projects? by Hallie 
Eakin, Lakshmi Charli-Joseph and J. Mario Siqueiros-García – https://steps- 
centre.org/blog/agency-researchers-transformative-research-projects/
India hub
The Power of a T-Lab: sharing lessons on water and justice in Gur-
gaon, India by Dinesh Abrol, Pravin Kushwaha and Bikramaditya K. 
Choudhary – https://steps-centre.org/blog/the-power-of-a-t-lab-sharing-lessons-on-water- 
and-justice-in-gurgaon-india/
Beyond these co-learning blogs between paired hubs (that were incorporated 
into the project design), representatives of other hubs and even other TKNs col-
laborated on a number of blogs:
UK and Argentina hubs and other TKNs
Research, Convening and Bridging: sharing insights from the ISSC’s Trans-
formative Knowledge Networks, by Adrian Ely (with contributions from Joanes 
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North America and Argentina hubs
Living Aulas: what connects ‘undisciplinary’ research on sustainability? by 
Almendra Cremaschi and Rebecca Shelton – https://steps-centre.org/blog/
living-aulas-create-space-for-undisciplinary-researchers
UK, Argentina and North American hubs and other TKNs
What does transformative research for sustainability look like? by Patrick van 
Zwanenberg, Hallie Eakin, Ethemcan Turhan, Mutizwa Mukute and Fiona 
Marshall – https://steps-centre.org/blog/transformative-research-sustainability- 
look-like/
Taken together, the approach to the design of the project and the various 
processes for data collection and sharing described above provided the basis 
for a uniquely international exploration of the role of transdisciplinary social 
science in transformations to sustainability. From an organisational learning 
perspective (Argyris and Schön 1996), these approaches provided opportuni-
ties for single-loop learning (instrumental learning through theoretically in-
formed action) and double-loop learning (questioning the underlying theories 
















FIGURE 2.1  Schematic Representation of the collaboration process (adapted from 
Hackett and Eakin 2015).
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in order to improve them). For example, in each hub, there was a process 
of learning about what activities or approaches were effective or not as the 
projects unfolded in each locale (single-loop learning) and, as described by 
Hackett and Eakin (2015) in work during the seed-funding stage, learning 
from and across collaborative contexts. The project was also designed to foster 
triple-loop learning, particularly through reflection on the processes of cross-
hub interaction (learning about the learning and collaboration process), so 
that these insights could inform future networked transdisciplinary research 
projects.
While the network architecture and some symmetry of research design across 
hubs were beneficial in enabling comparison, significant flexibility was required. 
There was a degree of shared understanding around the notion of social trans-
formations across the consortium (based on the years of previous collaborative 
work); however, the ways in which these applied to the selected sustainability 
challenges was open to interpretation. Further, it was difficult to anticipate what 
would be the appropriate approaches or methods for each context, what local 
collaborators would be involved, and what opportunities for action and change 
would materialise once the projects were initiated.
The challenge for the network then was to allow as much flexibility as pos-
sible, while adopting a process through which the decisions on theory, method 
or approach made within each hub could be documented and compared, if not 
in real-time, at a moment when the hub teams could pause for reflection. This 
challenge is common to projects taking a complexity-aware approach, recognis-
ing emergence, while working within institutional and funding parameters that 
push towards pre-defined and linear planning.
A compromise involved the adoption of ‘anchors’ that provided a common 
language and approach, without constraining the creativity and freedom of hubs 
to carry out the work that they saw as worthwhile and potentially impactful, 
within their chosen theoretical and epistemological traditions.
Theoretical anchors
Hubs in the ‘Pathways’ TKN favoured a diversity of epistemological ap-
proaches, differing in their theorisation of transformations, change processes 
and the role of researchers therein. These differences link to the different dis-
ciplines that were prominent in each hub (Table 2.2) but also the regionally 
specific academic and socio-political lineages on which they drew (discussed 
further in Chapter 3).
Individuals from all hubs had – at different points and to varying extents – 
collaborated with members of the STEPS Centre, whether around topics such 
as resilience (Leach 2008), technology regulation (Van Zwanenberg et al. 
2011), grassroots innovation (Fressoli et al. 2014) and the politics of sustaina-
ble development (STEPS Centre 2010; Leach et al. 2012; Ely et al. 2013), and 
the wider pathways approach articulated in Leach et al. (2010). This history 
Pathways transformative knowledge network 27
provided us with a number of theoretical “anchors” that offered a basis for fur-
ther collaboration:
• Systems – “particular configurations of dynamic interacting social, techno-
logical and environmental elements” (Leach et al. 2010).
As described in Chapter 1, the focus on systemic transformation was shared across 
hubs. This included a definition of the system (including explicit attention to 
how the system was framed) in the original co-design phase (see Table 2.1). Les-
sons that emerged from the project (discussed in Chapters 3 and 12) contributed 
to the delineation of “systemic” approaches to transformations research, along-
side “structural” and “enabling” approaches that were also reflected in some of 
the examples outlined in this book (Scoones et al. 2018).
• Framings – “the different ways of understanding or representing a social, 
technological or natural system and its relevant environment. Among other 
aspects, this includes the ways system elements are bounded, character-
ized and prioritized, and meanings and normative values attached to each” 
(Leach et al. 2010).
Building on Goffman’s (1974) seminal work, the notion of framing has a long 
history in policy studies (Schön & Rein 1994; Levidow and Murphy 2003; Ely 
et  al. 2009) and was familiar to many across the consortium. The co-design 
workshops and concept notes that emerged from them identified different fram-
ings and the project offered significant opportunities to explore processes of re-
framing (see Chapter 11).
• Pathways – “the particular directions in which interacting social, techno-
logical and environmental systems co-evolve over time” (Leach et al. 2010).
Concept notes identified dominant and alternative pathways, but adopted dif-
ferent lenses through which these were characterised in each context. At the 
same time, the pathways approach (and the notion of pathways) played a dif-
ferent role in each case. In some cases (see Chapter 9 – Mexico) they were 
combined with ideas around transformative agency (Westley et al. 2013) while 
in others (see Chapter 10 – India) class was a more central organising concept. 
In some cases (see Chapter 8 – China) gender played a more central role in 
the work, while others (Chapter 7 – Kenya) engaged more with issues of pov-
erty as a focus for transformational change. Taken together, these different 
approaches offer insights into the notion of transformative pathways to sustaina-
bility (Chapter 12).
As anchors, these concepts represented heuristic starting points rather than 
a rigid theoretical framework. The rationale was that there was at least some 
familiarity with them across each of the hubs, and thus they could act as a lingua 
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franca through which more abstract theoretical notions could be explored (see 
Chapter 3). The role of the project was not to test these concepts (derived from 
work led from the global North) for their applicability in different contexts but to 
explore their limitations and put forward alternatives grounded in the contexts in 
which the research was conducted. Indeed, a key ambition of the project was to 
foster transdisciplinary approaches that prioritised historical and contemporary 
characteristics of the hubs rather than being driven by those in the Northern- 
dominated literature (Van Zwanenberg et al. 2016).
Methodological anchors
In each hub locality, transformations (processes of deep systemic change) were al-
ready ongoing – understood as centred on technologies, market incentives, state-
led support or citizen mobilisation (Scoones et al. 2015). The project aimed to 
further elucidate these processes and – through strategic use of transdisciplinary 
social science research and evidence – help to steer them in more environmentally 
sustainable and socially just directions. A previous review of transdisciplinary 
research in sustainability science (Brandt et al. 2013) supported the view taken 
within the TKN that research methods needed to be selected on the basis of local 
preferences, rather than standardised across the network. At the same time, some 
commonalities were desirable in order to support comparison and cross-learning. 
Based on key contributions from Stockholm Resilience Centre (Per Olsson and 
Laura Pereira), we adopted the overall approach of ‘T-Labs’ – p rocesses involv-
ing research and transdisciplinary engagement to address a complex sustaina-
bility problem or challenge – around which different hubs could experiment 
with different methods for research and engagement. T-Labs (shorthand for 
Transformations laboratories) were first experimented with in the run-up to the 
Transformations 2015 conference hosted by Stockholm Resilience Centre, and 
add to the panoply of strategic approaches to enable or unleash systemic change 
through experimentation in ‘labs’, including living labs (Bergvall-Kåreborn & 
Ståhlbröst 2009; Keyson et al. 2017), transition labs (Nevens et al. 2013), social 
labs (Hassan 2014), social innovation labs (Westley and Laban 2015) or real-world 
labs (Wagner, et al. 2016; Schäpke et al. 2018). They are differentiated on the ba-
sis of their focus on transformations in social-ecological systems/ human-nature 
interactions and their open-endedness (being strategically facilitated to allow for 
emergence, as discussed in more detail in Chapter 4).
Like the theoretical concepts above, the notion of T-Labs acted as an anchor 
to be negotiated and experimented with, rather than a methodological tool or 
protocol to be implemented in a standard manner across the TKN. Chapters 4 
and 5–10 provide further information on how the T-Lab concept was operation-
alised in different contexts.
The structured approach to collaboration outlined above (and discussed fur-
ther in Ely et al. 2020) balanced the need for a coherent international project 
design with the need for deep context-specificity. The use of theoretical and 
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methodological anchors that provided the flexibility for transdisciplinary work in 
each hub to be locally co-designed and implemented was valued by the network 
team, based on a reflective self-evaluation of the project conducted at the final 
workshop in October 2018. T-Labs provided an opportunity for local independ-
ence in a way similar to what has been described as “framed creativity” in studies 
of adaptive co-management (Olsson et al. 2004).
As the following chapters describe in more detail, this approach provided 
insights both in terms of single-loop (learning through theoretically informed 
action, in this case enabling individual hubs to adopt more effective research 
and engagement methods in the future) and double-loop learning (question-
ing the underlying theories in order to improve them, in this case via shared 
reflection alongside teams from other hubs in the network). The experience 
provided a wealth of insights and mainly tacit knowledge about international 
collaboration in transdisciplinary social science for sustainability transforma-
tions. Only a tiny proportion of the lessons learnt from the ‘Pathways’ TKN 
are codifiable in a volume such as this. However, as the next chapter ex-
plains, the overriding motivation behind the project was – from the outset – 
much more than the production of formal research outputs such as academic 
publications.
Notes
 1 Launched in 2015, Future Earth is a ten-year initiative to advance Global Sustaina-
bility Science, build capacity in this rapidly expanding area of research and provide 
an international research agenda to guide natural and social scientists working around 
the world.
 2 http://acknowlej.org, accessed 30/9/2020.
 3 http://transgressivelearning.org/, accessed 30/9/2020.
 4 Reported in the following blog – https://steps-centre.org/blog/learning-across- 
continents-sustainable-transformations-visit-china-africa/, accessed 30/9/2020.
 5 Reported in the following blog – http://bioleft.org/en/2019/01/28/bioleft-en-el- 
reino-unido-seminarios-academicos-y-agricultura-urbana/, accessed 30/9/2020.
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SECTION 2





Introduction: a reflexive approach
The previous two chapters have provided a background to the ‘Pathways’ trans-
formative knowledge network (TKN), its genesis, ambitions and overall transdis-
ciplinary approach. This chapter draws attention to earlier work that has engaged 
with concepts of transformation and describes the long history of action/activist 
research that has emerged in response to various sustainability problems. This 
raises questions about the positionality of researchers in this process, and the im-
plications of epistemological frameworks and normative commitments for trans-
disciplinary science. In considering these implications, the chapter tries to adopt 
a reflexive approach (in line with wider pathways thinking) that recognises how 
structures and circumstances condition our work.
In adopting such an approach, it is apt to ask “why write a book?” The years of 
person-time and the other resources that went in to the production of this output 
could be seen as being in tension with the project’s transformational ambitions. 
Even if the original proposal outputs included “possibly an edited volume incor-
porating experiences and insights at the local and global level”, this was not a 
firm commitment. Indeed, as our final report provided to the funder made clear, 
some of our most important achievements were not academic in nature at all, but 
rather embodied in the actions and networks that had emerged from our work. 
The fact that we are writing a book, and the nature of the publication itself (and 
its constituent chapters) is in part driven by our different institutional settings. In 
various ways these shape the expectations placed upon us, and to some extent cast 
us in our roles as researchers, scientists or activists. Production of an edited vol-
ume can be seen as a response to universities’ demands for “knowledge products” 
(Russell et al. 2008). But this is only part of the answer. Despite the differences in 
publishing cultures across the TKN, the documentation of our collective efforts 
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in this format (alongside many other media, in different formats and languages) 
was seen as worthwhile. Further, the interactions necessary for the production of 
this shared output, years after the formal end of the project, helped us to realise 
our ambitions to learn across disciplines, cultures and contexts. Attempting to 
distil some of this learning into book form has been an important part of the 
research process.
This learning highlighted the different emphases on theory, research and ac-
tion possessed by the various hubs, and the researchers within them. There are 
transdisciplinary action research histories in each of the different regions from 
which the TKN membership is drawn, of which many of us are aware. How-
ever, their imbalanced representation in formal academic literature (especially 
that confined to the English language) means that most analyses are deeply sit-
uated in the Western tradition. Despite the shared insights and cross-learning 
that we have achieved, the format of this document to some extent continues 
in that tradition. Nevertheless, the project offered the opportunity of a consid-
ered reflection of transformations research and how science itself may need to be 
transformed with a focus on coproduction and learning rather than codification 
of knowledge products. As such, this document should be read as a partial and 
particular reflection on the TKN’s work, rather than seen as the culmination of 
its activities.
The chapter begins by outlining some of the existing theory around transfor-
mations, and then considers the role of research in transformations and the need 
to reflect on framings. We then move beyond research to action, and point to 
relevant literatures from around the world that have bridged this divide. Coming 
back to the project, we consider how we attempted to adopt a reflexive approach 
that did not prioritise knowledge (theory/research) or action but saw them as 
tightly interwoven. The learning that emerged was to some extent codifiable 
but the transformative pathways we sought are much more about the changes in 
individuals, and in the actions and networks that resulted from the project than 
whatever is contained within the pages of this book.
Sustainability, change and transformation
For decades, researchers of sustainable development have recognised that the 
urgency and scale of sustainability challenges require systemic changes rather 
than changes at the level of individuals, populations, technologies or behaviours 
(Meadows et al. 1972; Schot et al. 1997; Berkes et al. 2003). The challenges are 
particularly complex, when we recognise that sustainability itself is viewed from 
very different perspectives (Leach et al. 2010a) and from global to local levels 
(Steffen et al. 2015). Hackmann and St Clair (2012) provide an academic per-
spective on systemic responses to “ever-expanding environmental problems and 
disaster risks on the one hand, and converging crises of climate, inequality, food, 
water, finance and social discontent on the other”, highlighting the role of social 
science. A contemporary political recognition of the need for systemic change is 
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underlined by the title of the 2030 Agenda for sustainable development and the 
SDGs ‘Transforming our World’ (United Nations 2015). But multiple transfor-
mations can be conceived, each with their own underlying rationales and politics 
(Scoones et al. 2015), As Feola (2015) argues, “high conceptual elasticity and 
lack of empirical grounding of the concept of transformation generate the risk of 
voiding the term of meaning”. Prior to embarking on a study of transformative 
pathways to sustainability, therefore, it is worth reviewing some of the contours 
of the conceptual debates around term.
Approaches to understanding such processes of transformation in social sys-
tems date back at least as far as Marx’s (1859; 1867) recognition of shifts in re-
lations between “base” and “superstructure”, or more recently Polanyi’s (1944) 
work “The Great Transformation”. Such approaches have been characterised by 
Scoones et al. (2018) as “structural”, in that they focus on deep changes in the 
structural relations of politics, economy and society. While notions of social 
sustainability (although expressed in different terms) are fundamental to these 
analyses, the environment sustainability element is minor. Writers such as Fraser 
(2014) have taken some of Polanyi’s ideas forward to analyse contemporary eco-
logical, social and financial crises. Individual scholars have adopted structural 
approaches as a largely analytical lens on transformations, pointing towards the 
relationships between carbon-based economies and power (Mitchell 2011) and 
considering the structural implications of decarbonisation (Newell and Paterson 
2012) or degrowth (D’Alisa et al. 2014).
More recent work, by growing communities of scholars, has looked at change 
in socio-technical (Grin et al. 2010), ecological and socio-ecological (Olsson 
et al. 2014) systems. Scoones et al. (2018) label these approaches ‘systemic’ and 
characterise them as focussing on particular features such as species, actors or 
technologies (and the relations between them). Those literatures focussing on 
socio-technical system transitions, especially those adopting a transition manage-
ment perspective (Grin et al. 2010), see government as a central actor introducing 
incentives, investments and policy initiatives can help to bring about changes 
in a way that fosters instrumental objectives including social and environmen-
tal sustainability (see, e.g. Kemp and Rotmans 2005; Kern and Howlett 2009). 
Scholarship is seen as being able to inform such policy initiatives, suggesting that 
knowledge underpins action.
In contrast to such controlled transitions, Stirling (2015) points to transfor-
mations as “more plural, emergent and unruly political re-alignments, involv-
ing social and technological innovations driven by diversely incommensurable 
knowledges, challenging incumbent structures and pursuing contending (even 
unknown) ends” (Stirling 2015: 1). Under this perspective, the role of govern-
ment is less central, and greater agency (sometimes in adversarial relations with 
government) is attributed to civil society. This might take the form of coalitions 
and alliances are formed (Schmitz 2015), advocacy ‘from below’ through so-
cial movements (Scoones et al. 2015) or action through grassroots innovation 
networks (Smith and Ely 2015). While this distinction between transition and 
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transformation is not evidenced by bibliometric analysis of the literatures (at least 
in the energy field – Chappin and Ligtvoet 2014), it is adopted to varying extents 
in the chapters of this book and shared by other scholars highlighting resistance 
movements (Temper et al. 2018) who argue that “while transitions literature 
tends to focus on artifacts and technologies, we suggest that a resistance-centred 
perspective focuses on the creation of new subjectivities, power relations, values 
and institutions”.
Socio-ecological systems scholars draw upon studies of resilience that have 
emerged from ecology (Holling 1973), applying and extending the concepts to 
analyse interactions with human (social) systems (Folke et al. 2002). In trans-
lating these studies to the policy field, they have largely moved beyond the 
expert-led decision-making and governmental management approaches to an 
appreciation of complex socio-ecological systems undergoing adaptive cycles at 
multiple, hierarchically structured scales (Gunderson and Holling 2002; Olsson 
et al. 2006). While these approaches have their critics, social-ecological systems 
play an important conceptual role in informing the notion of T-Labs (Chapter 4) 
and specific hub work (e.g. Mexico).
Patterson et al. (2015, 2017) and Blythe et al. (2018) also point to these “sys-
temic” approaches in their account of four approaches to transformations, namely, 
“socio-technical transitions and transition management” and “socio-ecological 
transformations”, to which they add transformative adaptation (e.g. Pelling 2011) 
and “sustainability pathways” (e.g. Leach et al. 2010a). There is significant scope 
for interaction between these approaches (see, e.g. West et al. 2014 on syner-
gies between the socio-ecological and pathways approaches). In a broad review, 
Foela (2015) offers a sophisticated framework for comparing different systemic 
approaches, based on “system model”, “form and temporal range”, “seat of cau-
sality and social consciousness” and “outcome” to distinguish between different 
approaches, and makes a plea for the testing of “different concepts and theories 
of transformation in empirical research” – a plea to which this book responds.
A third category of ‘transformations’ studies described by Scoones et al. (2018) 
highlight the agency and uncertainties inherent in choosing the aims and direc-
tion of transformation, and focus on revealing the different values, knowledge 
and relationships (including power relations) involved in change. These “ena-
bling” approaches emphasise human agency, collective action, political mobili-
sation and emancipation, and aim to challenge incumbent interests and control, 
thus representing a move from analysis or policy advocacy to engaged scholarship 
and research as activism. Examples include community-led environmental ac-
tion, hacker/maker spaces for grassroots innovation or commoning approaches 
to sustainable local economies (Scoones et al. 2020). While often attending to 
localised challenges, enabling approaches often reflect a desire to contribute to 
structural or systemic transformation at higher levels.
These various concepts can help us not only to understand transformative 
social-technological-environmental change as it has unfolded in the past, but 
can also inform work of transdisciplinary scholars working in different contexts 
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towards the 2030 Agenda. In such a complex sphere, moving from analysis to 
action means not only identifying (and supporting) alternative pathways, but 
also challenging incumbency (and the structures with which it is entangled) in 
contexts where power relations are often highly skewed in favour of unsustain-
able production and consumption. It raises difficult and fundamental questions 
for networks embedded primarily within academic research organisations that 
are not geared towards transformation. It requires attention to political rigour as 
well as academic rigour (Temper et al. 2018, 2019) and an alertness to the risks 
through which scholarship in this area may become implicated in unsustainable 
practices, social inequality and injustice (elsewhere referred to as the “dark side 
of transformation”; Blythe et al. 2018).
The work described in this book draws insights from structural and systemic ap-
proaches, and to varying extents adopts enabling approaches that involve transdis-
ciplinary collaboration, a recognition of different perspectives and framings and a 
normative commitment to contributing to directions of progressive social change.
The role of research in transformative pathways to sustainability
Brand (2016) writes that the term “transformation” can be used either analyti-
cally (to analyse past and present changes in order to assess and explain them).or 
strategically (to denote the kinds of changes required to overcome environmental 
and social challenges). Likewise, “transformative pathways to sustainability” can 
be an analytical tool or a strategic tool. This book explores a move from the use 
of the pathways approach to understand the direction in which interacting social, 
technological and ecological systems co-evolve to one that attempts to contribute 
to the emergence of those directions, supporting plural alternative pathways with 
a commitment to environmental sustainability, poverty alleviation and social jus-
tice. As such, it exemplifies what Feola (2015) describes as the solution-oriented 
or “transformational social science” (Hackmann and St Clair 2012) perspective 
as a direct call for the social sciences “to take a more strategic and operational 
approach to issues of change”, while retaining a commitment to plurality.
Given the different political contexts evidence in the Pathways Network hubs, 
significant flexibility was required in order to operationalise the notion of ‘trans-
formational social science’, acknowledging the institutional and external pres-
sures imposed on researchers and other members of the teams in each case.
Flexibility was also required due to the different disciplinary cultures that were 
prominent in each hub (see Chapter 2). While the theoretical anchors discussed 
in the previous chapter (systems, framings, pathways) to some extent provided 
a common language across each hub, theoretical conceptions of transformation 
differed. This sometimes translated into divergences in epistemological views, 
which combined with different objectives and strategies around the appropriate 
role of researchers in studying or intervening in systems. These different objec-
tives, and the underlying theories of transformation that were applied in each 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Researchers’ framings of sustainability
Researchers play an important role in framing sustainability transformations, and 
this calls for reflexivity, given the power they hold as actors within them. Working 
across and beyond different disciplines alerts us to the fact that sustainability is sub-
ject to very different and conflicting understandings. One of the tools deployed 
by the STEPS Centre’s “pathways” approach to transdisciplinarity is a conscious 
appreciation of framings, which are defined as “the different ways of understand-
ing or representing a social, technological or natural system and its relevant en-
vironment” (Leach et al. 2010a). The notion of framings is represented in Figure 
3.1 and accompanying Table 3.2, both originally drawn from Leach et al. (2010a). 
This explicit attention to different framings, adopted within a transdisci-
plinary approach, aims to recognise the role of power in shaping knowledge 
and action. Contending analytical framings from the various natural and social 
sciences – let alone contending actor framings – differ in “the ways system ele-
ments are bounded, characterized and prioritized, and meanings and normative 
values attached to each” (Leach et al. 2010a: 4). This aspect of the pathways ap-
proach has been applied previously in domains such as energy (Byrne et al. 2011), 
agriculture (Van Zwanenberg et al. 2011), bioenergy (Cavicchi and Ely 2016), 
health (Leach et al. 2010b) and urban waste management (Randhawa et al. 2020) 
to understand how the framings of more powerful actors come to dominate in 
policy discourse over those of more marginalised groups. This can lead to a lock-
ing in of policy to the specific pathways favoured by those powerful actors, and 
the occlusion and crowding out of alternative perspectives and “subaltern” path-























FIGURE 3.1 Multiple framings (adapted from Figure 3.1 from Leach et al. 2010a, p. 44).
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the narratives that are adopted and repeated (or neglected and ignored) on the 
basis of documentary evidence.
The ‘Pathways’ TKN’s action-orientation required a different approach. In 
each of the cases described in this book, attention has been given to how systems 
and their potential transformations to sustainability have been framed, by both 
actors and analysts. Each locally defined sustainability challenge (see Chapter 4) 
reflected a particular framing, emerging from the co-design of each local project. 
Maintaining a self-reflective and critical approach that recognises the power that 
researchers (and their disciplinary and theoretical assumptions) have to frame 
sustainability challenges in particular ways has been important as the research has 
progressed (Marshall et al. 2018).
The chronological histories presented in Chapters 5–10 illustrate how re-
searcher framings influenced the work carried out in each hub. However, they 
also show how transdisciplinary interaction led plural framings to guide the 
work from the outset. Engagement with non-academic partners in each of the 
cases in this book started at the co-design phase (see Chapter 2 for a discus-
sion of the phases of the project), launching “from the assumption that scien-
tific knowledge combined with others’ knowledge is itself a powerful agent 
of change” (Moser 2016). Through the T-Labs, these framings evolved as the 
projects progressed, leading to reframing processes discussed further in Chap-
ter 11. This reflected the project’s shift from research to action, and a focus on 
transdisciplinary learning.
From research to action: transdisciplinary research and its 
intellectual heritages
Working across more than one scientific discipline in parallel (multi- 
disciplinarity) and in combination (interdisciplinarity) has long been recognised 
as a feature of problem-oriented, action research. There is increasing interest 
in transdisciplinary research from the sustainability transformations commu-
nity (Hackmann and St. Clair 2012; Mauser et al. 2013) alongside significant 
conceptual efforts from European groups like TD-Net (Hirsch Hadorn and 
Pohl 2007; Hirsch Hadorn et al. 2008) and a recognition of the diversity of 
TABLE 3.2  Dimensions of framing
Choice of elements Subjective judgements
• Scale • Perspectives
• Boundaries • Interests
• Key elements and relationships • Values
• Dynamics in play • Notions of relevant experience
• Outputs • Goals
Box 3.1 from Leach et al. (2010a, p. 45).
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approaches used in different countries (Von Wehrden et al. 2019). Earlier ap-
peals to transdisciplinarity (although other terms were used) were made by 
Western researchers in international development (Chambers 1983; Hall 1992 
to “participatory research”) or in science and technology policy studies (Gib-
bons et al. 1994 to “mode 2” knowledge production). However, many of these 
ideas developed alongside and were pre-dated by a multitude of different intel-
lectual heritages from across the globe.
Influenced by Paolo Freire’s notion of conscientization and Nyerere’s policies in 
Tanzania (among other phenomena), the original ‘Participatory Research Pro-
ject’ at the International Centre for Adult Education in Toronto in 1976 had 
interacted with and learnt from other colleagues in India, Venezuela, Tanzania 
and the Netherlands (Rahman 2008). Latin American scholars in the 1970s and 
1980s called for new forms of research combining theory, action and partic-
ipation (Fals-Borda 1979), as other sought new trajectories of socio-technical 
change that better responded to local priorities, problems and circumstances 
(Herrera 1979; Sunkel and Gligo 1981).
Reflecting a long history of participatory action research in South Asia (Rah-
man 1985) and debates around the role of science and society dating back to 
Gandhian-based Sarvodaya movement (e.g. Krishna 2001), components of the 
Indian research system have attempted to foster collaboration with non- academic 
(especially rural) sectors of society since shortly after independence. In China, 
non-expert (“peasant scientist”) participation in research was encouraged during 
Mao’s time (Oldham 1964); however, has more recently been less well- established 
outside specialist groups, e.g. in the agricultural domain (e.g. Li et al. 2009; Song 
and Vernooy 2010).
African scholars and practitioners have also pointed towards ideas that resonate 
with the notion of transdisciplinarity, highlighting the importance of knowledge 
being rooted in particular socio-cultural and historical contexts (Urama et al. 
2010). Much of the work from the continent – theoretical and experimental – has 
roots that go back to post-colonial periods and reflect both nationalist ideologies 
and pan-Africanist politics (Mangu 2006; Nabudere 2006).
In contemporary Europe, transdisciplinary research thrives around net-
works associated with the Wuppertal Institute (https://wupperinst.org/en/), 
ETH Zurich and TD-NET (www.transdisciplinarity.ch/en/td-net/Ueber-
td-net.html) and DRIFT (https://drift.eur.nl/) among others. Considering 
transdisciplinary research as a component of sustainability science Brandt et al. 
(2013) investigate the process phases, knowledge types and the intensity of 
involvement of practitioners displayed by 236 peer-reviewed transdisciplinary 
papers. Their findings are presented in relation to five pre-identified chal-
lenges, represented in Table 3.2.
As transdisciplinary research has been formalised to become a focus of 
study and excellence in itself, terminologies have become entrenched within 
particular networks and to some extent more fragmented (as noted by Brandt 
et al. 2013). Klein (2020) provides a wide-ranging review of sustainability and 
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transdisciplinarity by focussing in on specific keywords to elucidate shifts from 
interdisciplinarity and different forms of learning and knowledge.
In other work, transdisciplinary interactions between researchers and other 
societal groups throughout the process have been referred to “co-production”. 
Differing from both interactional constitutive co-production (as defined by Jas-
anoff 2004) this term has assumed an important role in recent research in trans-
formations to sustainability. Miller and Wyborn (2018) review the history and 
theory around co-production from a much broader set of disciplines and fields 
(including public and business administration, science and technology studies 
and sustainability science), arguing that some convergence is visible across tradi-
tions. They argue that co-production practices should recognise and value both 
process and outcomes, summarising as follows:
1  Be inclusive in the diversity of participants, the power accorded to them, and 
the processes and objectives of co-production. Ensure that the institutions 
that enable co-production attend carefully to the credibility, legitimacy, and 
accountability this entails.
2  Acknowledge that co-production is a process of reconfiguring science and 
its social authority. Such processes require participants to be reflexive about 
the inherently political nature of producing knowledge in the service of 
changing social order at local to global scales.
3  Recognise that public engagement, deliberation, and debate will shape the 
content and relevance of knowledge and its ability to help construct and 
empower institutions to facilitate sustainability.
Norström et al. (2020) put forward their own principles for knowledge co- 
production, which they describe as “part of a loosely linked and evolving clus-
ter of participatory and transdisciplinary research approaches that have emerged 
in recent decades”; their perspective urges that coproduction processes be 
TABLE 3.3  Challenges for undertaking transdisciplinary approaches in sustainability 
science
Challenge Finding of review (Brandt et al. 2013)
Coherent Framing. Transdisciplinary Research in Sustainability Science is 
Increasing, but Under Diverse Term
Integration of Methods Method Sets Used are Independent of Process Phases and 
Knowledge Types
Research Process and There is a Gap Between ‘Best Practice’ Transdisciplinary 
Knowledge Production Research as Advocated and Transdisciplinary Research 
as Published in Scientific Journals
Practitioners’ Engagement Knowledge is Interchanged, Yet Empowerment is Rare
Generating Impact Generating Transdisciplinary Research with High-
Scientific Impact Remains Challenging
Derived from Brandt et al. (2013).
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“context- based”, “pluralistic”, “goal-oriented” and “interactive”. They suggest 
that “many researchers still face incentive structures that primarily reward dis-
ciplinary science that does not engage with society” while “many practitioners 
work within organisations that do not incentivise critical reflection, ongoing 
learning and revision of actions”. But coproduction challenges the distinction 
between research and practice (pointing towards a praxis mode), and indeed be-
tween knowledge and action. If “co-production is a process of reconfiguring 
science and its social authority” as Miller and Wyborn suggest, then it implies 
questioning the modernist assumption that (research-based) knowledge should 
inform action in the first place. Instead, action research by individuals, teams 
and networks proceeds through a constant negotiation of unfolding pathways, 
which is conditioned by the various knowledge systems, power relations and in-
stitutional structures within which the various actors are embedded. Whether or 
not this implies a necessity for modernist practices themselves to be transformed 
(Arora 2019), it at least calls for attention to positionality and an engagement 
with power in transformative action research. Within the wider context of this 
book, it leads us to question whether “transformative pathways” may involve 
shifts in authority away from science, and incorporate processes both of learning 
and unlearning.
Transformation, positionality and learning
As discussed in Chapter 2, the hubs in the TKN shared a normative commitment 
to understanding and supporting pathways to sustainability, and ambitions during 
the project to evaluate change and understand “what has worked”. The diver-
sity of contexts presented particular challenges with respect to the double loop 
learning approach, which is more reflexive than linear models of evaluation and 
learning that often adopt predefined theories and indicators of change.
Just as they had adopted different conceptual understandings of transfor-
mation, the TKN hubs defined different theories of change (representing their 
understandings of how their own interventions would contribute to transforma-
tion.) We had started to do this at the inception workshop in Buenos Aires using 
an adapted participatory impact pathways analysis approach (PIPA – see Ely and 
Oxley 2014) and at the T-Labs training and reflection workshop in Dundee in 
2017, where hub teams drew diagrams describing the strategies adopted. The 
discussions in Dundee also provided us with an opportunity to reflect on our 
positionality as researchers. Brief notes from the discussion – a snapshot captur-
ing the thinking at the time – are represented in Table 3.4. The positionality 
of researchers as “elites” in many contexts, and the power imbalances between 
hub teams and others in the T-Labs (also discussed in Chapter 4) had already 
been recognised at earlier stages of the project (see Ely and Marin 2017) but the 
Dundee meeting allowed them to be revisited in the light of project work to 
date (resonating with insights from another of the TKNs on ‘political rigour’ 
as a necessary complement to academic rigour in transformations research – see 




















































































































































































































































































































































































































































































































































































































































































































































































































































































The T-Lab training and reflection workshop (Dundee) 2017 provided 21 
members of the TKN (meeting in person) the opportunity to identify emerging 
themes that were most deserving of discussion and reflection. These included 
framing and reframing, theories of transformation and theories of change, re-
search methods, innovation and alternatives, and networks and collective agency. 
These were discussed (as far as time allowed) at the workshop, and elements of 
these themes were drawn upon to devise a common format for the hub-specific 
chapters that follow (Chapters 5–10).
The workshop also raised the issue of how we might monitor and evaluate 
our interventions, leading to discussions of the kinds of ‘impacts’ we were seek-
ing in each hub. These differed greatly, which made it difficult to identify or 
characterise any general ‘baseline’ against which transformative change could 
be measured. While some hubs monitored specific changes that could be seen as 
an element of transformation (e.g. the area planted to open-source seed that was 
used as a measure in Argentina, or the network methods applied in Mexico in 
Chapter 9), most hubs struggled to identify ways to measure transformation, let 
alone to evaluate the role that research had played within it.
Monitoring and evaluation has in recent years been moving towards ap-
proaches that employ participatory and reflexive use of theory of change both as 
a process and as a product (e.g. Britt and Patsalides 2013; Douthwaite et al. 2017; 
Moore et al. 2018). In contrast to naïve linear views that see research leading to 
outputs, leading to outcomes and thus impact (which is subject to measurement), 
these recent approaches focus instead on reflecting on underlying assumptions 
about how change happens in line with the ambitions of double loop learning 
described in Chapter 2. Through regular reflection, the aim is to build middle 
range theory of how change happens, as it happens.
The use of adapted PIPA approaches, followed by reflection and learning both 
within hub teams (individual T-Labs) and across hub teams (in Dundee and Nai-
robi), served this aim. While we struggled to build any overarching theory, the 
TKN’s move from the linear view towards a more complexity-aware approach 
helped us to understand better how – in different contexts – transdisciplinarity 
can contribute to transformational outcomes.
This led to a deeper appreciation of the role of transdisciplinary research and 
engagement in transformative change that (re-)emphasised the importance of 
emergence. In most hubs (as is clear from Chapters 5–10), exogenous factors such 
as policies, parallel movements or specific events contributed at least as much to 
outcomes as the work of the research teams. The structural and systemic perspec-
tives on transformation described above helped us to understand these contribu-
tions and in many cases to work with them to enable transformative pathways.
The process of reflection thus saw research and action proceeding in parallel 
rather than either one being seen as prior. Knowledge about transformation was 
being built as the hub processes developed; however, in many cases, commit-
ments to action were made in advance of any codification or theorisation of what 
needed to be done. These processes of coproduction are difficult to record in 
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real-time and even afterwards, but they delivered “less conventional outcomes” 
(Norström et al. 2020) such as internationally embedded networks including 
Bioleft (Chapter 6), methodological innovations (see Chapter 9), collective prac-
tical understanding (see Chapter 10), new institutions, trusted relationships and 
a shared sense of understanding and commitment that long-outlasted the funded 
project (see Chapter 12).
As such, the formal research paradigm (and resulting knowledge products 
such as this book) captures only a subset of the experimentation and learning that 
took place within the emergent T-Lab processes. The remaining chapters of this 
book try to capture some that learning in a way that is accessible to researchers 
and others. But a far greater proportion of the learning (and unlearning) remains 
uncodified, residing in the individuals and (international, intergenerational) net-
works that have emerged since the early stages of the project. The essence of the 
transformative pathways to sustainability sought in the project is embodied in 
these individuals and networks as much as in any of the resultant publications, 
even if it is the publications that receive the academic attention.
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Introduction
This chapter outlines the theoretical and methodological aspects of the Trans-
formation Laboratories (‘T-Labs’) approach used throughout the project to bring 
together multiple researchers, stakeholders and knowledge partners in a coproduc-
tion/ transdisciplinary research mode. This includes a discussion of the origins and 
negotiation of the term, and the development of the ‘T-Labs’ concept throughout 
the course of the project. It discusses the ways in which different hubs applied the 
T-Lab approach alongside (or through incorporating) other transdisciplinary social 
science methods. The chapter draws significantly on “T-Labs: A Practical Guide” – 
a publication produced by the ‘Pathways’ Network on the basis of the experiences 
of experimenting with T-Labs across the different hubs (Pathways Network 2018).
Origins and meaning of the T-Lab concept
The T-Labs approach had previously been coined and used in the run-up to the 
Transformations 2015 conference, hosted by the Stockholm Resilience Centre 
and piloted in three experiments focussing on fisheries, algorithms and urban 
development. The insights and experiences from these T-Labs were fed back 
into the conference and helped to set the scene for the scientific discussions that 
it hosted (Transformations Conference 2015). The ‘Pathways’ transformative 
knowledge network (TKN) was seen as an opportunity to explore and further 
develop the idea of T-Labs. This involved experimenting with the approach in 
different initiatives and in more diverse settings around the world.
The concept was first discussed across the network at the inception work-
shop in April 2016. There, T-Labs were recognised as a process involving re-
search and transdisciplinary engagement to address a complex sustainability 
problem or challenge. They are specifically designed to guide transformations 
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in social-ecological systems (SES) towards sustainability, by supporting changes in 
the conditions that made these systems unsustainable in the first instance. They 
include a set of stakeholders who may have different roles and perspectives, but 
who have an interest in solving the problem and some ability to provoke change.
T-Labs build upon the concept of social innovation labs (Westley and Laban 
2012). They are designed and facilitated processes aimed at supporting multi- 
stakeholder groups to address complex social-ecological system problems by cre-
ating “safe” spaces to discuss and launch innovations. They further develop the 
concept of social innovation labs to incorporate social-ecological dynamics (Ely 
and Marin 2016; Charli-Joseph et al. 2018; van Zwanenberg et al. 2018). T-Labs 
aim to produce social-ecological innovations which help to create a more just and 
sustainable outcome for people and other parts of nature (see also Schäpke et al. 
2018). The T-Lab is designed to afford diverse groups the opportunity for deeper 
reflexivity and engagement (Pereira et al. 2020). These transformative spaces seek 
to foster transformation and not just innovation within social-ecological systems.
A T-Lab aims to: 
• frame the challenge, find change-makers and strengthen their individual and 
joint capacities to more effectively address the challenge;
• develop change strategies that test multiple solutions, which could help to 
solve the challenge;
• create early prototypes of interventions and build momentum for action.
Prototypes could be new business models, services or kinds of governance that 
fundamentally change human-environment interactions and contribute to 
changes for a better future.
The Social Innovation Lab Guide emphasises imagining high potential interven-
tions, gaining system sight, redefining problems and identifying opportunities in the 
broader context with the potential to tip systems in positive directions (Westley and 
Laban 2012). The contributions of these ‘real-world labs’ to transformation include 
experimental methods, a transdisciplinary mode of research, scalability and trans-
ferability of results, as well as scientific and societal learning and reflexivity (Schäpke 
et  al. 2018). Other similar examples include living labs (Bergvall-Kåreborn and 
Stahlbrost 2009; Bergvall-Kåreborn et al. 2009; von Wirth et al. 2019), real-world 
labs (Schäpke et al. 2015; 2018), urban living labs (Bulkeley et al. 2016; Voytenko 
et al. 2016; Naumann et al. 2018) and urban transition labs (Nevens et al. 2013). 
The growing interest in ‘labs’ responds to a demand for places which allow creative, 
cross-sector and cross-disciplinary decision-making and innovation. Expertise in 
psychology and group dynamics, complex adaptive systems theory, design thinking, 
computer modelling and visualisation tools has fed into ideas of lab approaches.
More broadly, these approaches rely on conditions such as broad-based research 
(across disciplines and methods), co-creation of solutions (across sectors and in-
cluding citizens) a specialised physical environment (a ‘safe enough space’ where 
participants are more likely to be creative), clear process design and facilitation 
(including explaining how any particular workshop links to wider changes), rapid 
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prototyping (of the social innovation, e.g. testable model, software, plan or inter-
vention to be designed) (see pp. 47–53 in the Social Innovation Lab Guide, Westley 
et al. 2015), multi-disciplinary support staff (and facilitators) and continual learning 
(supporting the roll-out of the lab’s outputs). The main focus of these labs has been 
on achieving social change, and more specifically changes in relationships between 
people and between people and their social environment. However, they tend 
to miss human-environment relationships and connectedness between nature and 
human society, which is particularly important for achieving sustainability trans-
formations. The ‘Pathways’ Network attempted to use T-Labs to attend to these 
relationships through a focus on social-ecological systems.
T-Labs offer a methodological approach for working with the emergence of 
bottom-up and collaborative planning initiatives specifically targeting sustaina-
bility transformations in social-ecological systems. Based on Zgambo (2018), a 
T-Lab is a space for:
• facilitated, collective learning about the nature of a problem or challenge;
• learning about different kinds of possible solutions, or pathways of possible 
change;
• helping to create a collective sense of the need for change – within and be-
yond the stakeholders directly involved;
• developing strategies for affecting change;
• identifying which actors have transformative potential.
When is a T-Lab appropriate?
T-Labs are still a “new and experimental concept” across much of the world, 
and to the best of our knowledge, the food system T-Lab held in South Africa 
was the first to be undertaken in the Global South (Pereira et al. 2020) and there 
was a sharing and learning experience from that process that fed directly into the 
‘Pathways’ Network T-Labs. Previously, T-Labs had only been used in Western 
contexts (Transformations Conference 2015), and so there is a need for interro-
gating when they are appropriate and when alternative processes of convening 
are better suited to other situations (Pereira et al. 2018).
T-Labs are intervention processes that require thorough planning, but are still 
flexible enough to allow emergence and the unexpected to occur. Ideally, the form 
a T-Lab takes is dependent on the local context and the people involved. Key ele-
ments of a successful T-Lab include having a complex problem to address, the par-
ticipation of a motivated and diverse group of stakeholders who are willing to take 
a leading role, a window of opportunity to address the problem, a shared goal of 
an action plan as an outcome and skilful facilitation. The following are some of the 
conditions under which a T-Lab may be an effective intervention (Zgambo 2018):
1  There is a complex SES challenge to address
2  There is a diverse group of participants with transformative capacity or agency
3  Identifiable action-oriented outcome(s) can be the end goal of process
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4  There is a strongly motivated convenor
5  There has been little to no niche impact on the regime (i.e. no successful 
implementation of the alternative innovations in the dominant regime)
6  There is tension in the regime, or noticeable shifts in the culture or eco-
nomic or political scene that can serve as potential windows of opportunity 
for T-Lab innovations to take effect.
It is also important to recognise when a T-Lab may not be the most appropriate 
approach (see Table 4.1).
As researchers are finding themselves at the intersection of action and analysis, 
where they navigate the fine line between actively intervening in processes to 
enable change, while also being able to provide a critical analysis of what types of 
changes are occurring, some researchers are finding themselves as ‘transformative 
space-makers’ (Marshall, Dolley and Priya 2018). T-Labs are an example where 
research has opened up a space for productive collaboration and interaction be-
tween diverse stakeholders with the intention that there may be actionable out-
comes with which policy and other decision-making actors can engage.
What does a T-Lab involve?
Once it has been determined that a T-Lab is appropriate for the given problem, it 
is necessary to design the process. This means thinking in more depth about the 
system and the associated sustainability problem, what further research is needed, 
and who can be involved.
Defining the system and the problem
The team convening the T-Lab should make sure they agree on the basic prob-
lem framing (noting that this can change as the T-Lab proceeds). This can then 
be explored in more detail through research and workshops.
An important aim in T-Labs is to create networks of change-makers and sup-
port distributed agency. Agency refers to the capacity of a person or group to 
TABLE 4.1  When to use/not use a T-Lab
When to use T-Labs When not to use T-Labs
A transition or transformation is taking There is no interest in, or sense of 
place in a social-ecological system ownership of, the problem
There is a complex problem related to There is limited capacity or interest to 
this transformation invest significant time to the process
There are people with significant There is no flexibility to explore or 
ownership over the problem and strong change the focal question/challenge
motivation to change it
There is confusion and disagreement 
about what is going on and why
There is a collective sense of urgency
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act according to its motivations, values and goals. In a social-ecological system, 
agency is shaped by a number of important elements, which relate to their power 
relative to other actors (Westley et al. 2013). They include:
• how people see or frame the system
• the capacities and skills that they have to act
• their social networks
• their values and beliefs
• constraints such as poverty or inequality.
Defining the system therefore can include mapping the capacities and con-
straints, social networks and values and beliefs. This, in turn, can help to reflect 
on these elements and how they can be strengthened or changed, individually or 
collectively. This can also help to identify the relationships between people, and 
between people and ecosystems and technology.
Using research
To design a T-Lab, careful research is needed to understand the problem and 
the system components and interactions. This may involve reviewing the exist-
ing literature, and undertaking new research to fill in gaps where necessary. It 
also involves scoping and interviewing participants who will be included in the 
T-Lab about the challenge. Methods might include:
• visits to sites affected by the problem (businesses, farms, nature reserves, 
villages or urban areas)
• group discussions
• semi-structured interviews with individuals
• Q-Method
• Agency Network Analysis.
These methods can help to identify and understand who should be involved, how 
they perceive the problem and actions taken to address it.
Designing workshops
T-Lab workshops are highly facilitated events, typically taking place over 1–3 
days, and usually reconvened 2–3 times. They provide an opportunity to bring 
together those identified as core actors that represent key components of the sys-
tem in focus. At these events different ways to ‘see’ the system can be explored 
together as well as identifying the roots of the problem. This goes beyond a tech-
nical understanding of the system to appreciate different framings, perspectives 
and values. In the ‘Pathways’ Network, most of our cases used two main work-
shops to structure the T-Lab process. These were interspersed with a number of 
other engagements.
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The T-Labs methodology aims to help broaden the set of actors who are 
involved and bring together contrasting views to reveal dilemmas and generate 
creative, collaborative responses. This often results in bringing together actors 
that usually do not meet together and are more or less aligned with each other.
Bringing together powerful actors with marginalised ones for the first time 
can be a powerful enabler of innovation. However, there are many challenges 
involved in bringing such diverse actors together. Innovation is not a neutral 
process. Ideas are shaped by politics and power relations in any group of people, 
including in ‘Labs’. The content of a T-Lab – dealing with social and ecologi-
cal issues – means that these dynamics are even more important. Sustainability 
problems often have disproportionate effects on people who are marginalised – 
by power, poverty, age/ generation, language, gender, sexuality, race, ethnicity, 
class, culture and so on. If done well, tensions can be turned into constructive 
ways forward and can help generate novel re-combinations of existing ideas. 
However, the ethics of bringing a diverse set of actors with different power dy-
namics together needs to be explicitly addressed in the design phase of the T-Lab 
(see Pereira et al. 2019).
Review and reflection
The T-Lab process includes time to review and reflect on what has been learnt at 
each stage. This includes:
• Feedback to the participants of workshops on what was discussed and what 
happens next;
• Reflections among the project team about what has been learnt at each stage.
While a T-Lab process is a deliberate attempt to support on-going transforma-
tions, because we are dealing with complex adaptive social-ecological problems, 
it is unpredictable and emergent. This requires methods to keep track of what is 
happening and that can give real-time feedback to the learning process.
Participatory methods
The methods used across the hubs had the objectives of both a) enhancing our 
understanding of whatever phenomena we were interested in, and b) a means 
of trying to support or nurture interventions, including forming alliances, sup-
porting struggle, reframing debates, challenging power, etc. That is, they all 
attempted to bridge research and action, in ways that involve engagement with 
communities of practice.
Based on experiences and insights from the Pathways TKN, we illustrate 
( Table 4.2) the variety of the different methods that the six hubs used in their 
T-Lab processes. However, these are by no means an exhaustive list of meth-
ods that can be used in T-Labs (or even the full list of those used in the TKN). 
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For more ideas on methods, see the Social Innovation Lab Guide (Westley and 
Laban 2012), which gives detailed guidance on workshop design and the princi-
ples behind social innovation labs.1
Key insights
Depending on the nature of their defined problem space and the groups they 
convened, different hub teams in the ‘Pathways’ Network adopted some of the 
following approaches in their first T-Labs:
• create a collective sense of the need for change
• make visible alternative views about the problem and the possible 
solutions
• help to negotiate and create some kind of consensus across different views
• help to develop, or aim to develop some more specific social-ecological 
innovations.
Experiences in the ‘Pathways’ Network pointed to two types of innovations that 
might emerge from T-Labs:
• new innovations that can ‘bridge’ different (and to some extent conflicting) 
framings, offering the possibility of a route through an unsustainable im-
passe. We have previously referred to these as ‘bridging innovations’ (van 
Zwanenberg et al. 2018)
• innovations that draw on the resources of different actors who have been 
brought together through the T-Lab process. These may be novel re- 
combination between ‘bottom-up’ (or grassroots) efforts and top-down 
(government-led or high-tech-based) initiatives. We have previously de-
scribed these as ‘hybrid innovations’ (Ely et al. 2013).
In the ‘Pathways’ Network, there were important differences in the extent to 
which T-Labs were convened (or spontaneously emerged) that will be explored 
in the subsequent chapters.
• What were the key insights that came out of the project?
• T-Labs are a process, not a method, event or set of events. Their adapt-
ability was illustrated by the varying ways in which they were imple-
mented (see Chapters 5–10).
• There was considerable negotiation over the terminology of T-Labs, and 
T-Labs (even the word) was sometimes rejected (e.g. in India) for being 
too scientistic.
• There were instances where T-Labs contributed to change; however, 
causality was difficult to attribute (explored further in Chapter 12).
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• Failure to identify change (in terms of short-term impact) does not nec-
essarily mean failure. In some cases unexpected events contributed to 
change alongside the work of the hubs (e.g. transformative agency was 
mobilised following the earthquake response in Mexico, and fundraising 
in India led to further work in Gurgaon).
• Insights from wider work on ‘transformative spaces’ in the global South 
may help strengthen the T-Lab approach going forward. Some of these 
were explored further in the special issue of Ecology and Society (Pereira 
et al. 2018) and a synthesis paper (Pereira et al. 2020).
Note
 1 Another useful resource is the STEPS Centre’s “Methods and Methodologies” site 
https://steps-centre.org/methods/ (accessed 20/5/2020).
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SECTION 3





Brighton and Hove is a city on the South coast of the United Kingdom (UK) 
with a population of approximately 273,369 (United Kingdom Census, 2011). 
The city is surrounded by a highly biodiverse and productive chalk reef sys-
tem to the South and endangered chalk downland habitats to the North. Two 
recent events have increased attention towards biodiversity conservation and 
wider sustainability issues in the area (including agricultural land). First, in 
April 2011 the South Downs National Park became operational (South Downs 
National Park Authority 2012), bringing a shift in responsibility for planning to 
the wider area. About 40% of the city sits within the boundaries of the national 
park. Second, in June 2014 Brighton and Lewes Downs (including the city of 
Brighton and Hove and the county town of Lewes) became the first completely 
new World Biosphere site established in the UK for almost 40 years. The Uni-
versity of Sussex is a member of the Brighton and Lewes Downs Biosphere 
Partnership, and research undertaken as part of these initiatives informed the 
proposed study.
Beyond this, the hub drew significantly upon the work of the Brighton and 
Hove Food Partnership (BHFP), a local multi-stakeholder platform that aims to 
create a sustainable, healthy and fair food system for the city. BHFP’s 2012 strat-
egy “Spade to Spoon: Digging Deeper” (BHFP 2012) stated:
• “26% of the city’s ecological footprint (the amount of land and resources we 
use) relates to food (also known as the city’s ‘foodprint’)”.
• “To produce enough food to feed the population of Brighton & Hove 
we need approximately 70,000 hectares of productive agricultural 
land”.
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• “Each year the food produced on that land requires approximately 750,000 
barrels of oil and almost 625 million tonnes of fresh water. In all, this gener-
ates an estimated half-a million tonnes of greenhouse gases”.
• “We have about half the number of recommended allotment plots. The total 
number of plots at the beginning of 2011 was 2,795, which is 10.9 per 1,000 
people. There are 1,612 residents on the waiting list”.
• “The infrastructure supporting the local food supply chain is not as ad-
vanced as in some regions, which have developed local distribution centres, 
established cooperative wholesalers and invested in local processing (e.g. 
mills or abattoirs)”.
• “Over recent years, the number of Brighton & Hove residents employed in 
agriculture has fallen by 40% (the average UK drop is closer to 20%)”.
The UK hub’s work grew out a well-documented and well-researched under-
standing of the dominant agri-food pathway in the UK – one characterised by 
market-driven consolidation of both production and supply chains leading to 
ever larger-scale (more mechanised, input-intensive and less local) production 
and serving national and international supermarket chains. It also built upon sev-
eral years of research, conducted by colleagues within the University of Sussex, 
which engaged with alternative agri-food pathways in Brighton and Hove and 
the surrounding area. This included research on:
• Studies of the history of organic farming in the UK (Smith 2006) looking at 
the influence of the niche on the incumbent regime (the dominant pathway).
• ‘Grassroots innovation niches’ such as community growing (White and Stir-
ling 2013), which studied the role of community-organised, not-for-profit 
urban agriculture (within the city itself ).
• The role of civil society organisations in food system transitions (Durrant 
2014) – a doctoral project that had examined civil society networks beyond 
the city, including larger community-supported agriculture initiatives such 
as Tablehurst and Plaw Hatch Farms.
• A study of Seedy Sunday – the UK’s largest and longest-running seed swap, 
which takes place in Brighton every February (Balázs et al. 2016).
• ‘ARTS’ (Accelerating and Rescaling Transitions to Sustainability) – an EU 
project in which the role of civil society and policy action in Brighton and 
Hove had been examined alongside similar phenomena across other Euro-
pean cities (Durrant et al. 2018).
As such, several of the research team had engaged with these issues in the preced-
ing years.
Findings and relationships from this work fed into a co-design workshop in 
January 2015, at which researchers gathered together with local and national 
civil society organisations and commercial and non-commercial growers. While 
encouraging, the contribution of the urban agriculture pathway (White and 
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Stirling 2013) to serving the city’s food needs was seen by participants at the 
workshop as limited in a context of insufficient access to land and a range of other 
constraints. Therefore, participants decided that the study should build upon the 
current understanding of how these pathways – i.e. the urban agriculture path-
way and the dominant agri-food pathway – interacted, focussing on what was 
termed the “missing middle”. This was the current and potential contribution 
of commercial scale farms that are slightly larger than the community gardens 
and allotments in the city (which receive government support) but smaller than 
farms which receive significant amounts of government subsidies. As they do not 
qualify for community or grant support, they were perceived as being at risk of 
economic collapse in the current economic context, particularly given high rates 
of attrition among these types of farms at a UK level (Willis 2017, Winter et al. 
2016). On the other hand, their size and positionality could also enable them to 
engage in experimentation and innovation towards sustainable food systems (not 
only in production techniques but also in supply chain experimentation).
While it was clear that 65% of holdings in the South Downs National Park are 
less than 100Ha in size (South Downs National Park Authority 2012), the extent 
to which these and other farms local to Brighton and Hove served the city, and 
the sustainability of their operations, was unclear. Using interviews and desk re-
search, the study proposed to collect examples of good practice, integrating sus-
tainable production methods with local medium-sized supply chains (e.g. serving 
small, specialist wholefood supermarkets in Brighton and Hove) in the hope of 
pointing to lessons for other parts of the country. At the same time, the research 
proposed to investigate the constraints facing medium-sized farmers in serving 
the city. Reflecting the interest of the Argentinean team’s focus (see Chapter 8) 
and the local interest in seed saving and exchange (exemplified by Seedy Sunday), 
seed was of particular interest to the research team.
The boundaries adopted at the outset of the project, therefore, were the food 
system in the city of Brighton and Hove, and in particular the production of 
food in the South Downs National Park and Brighton and Lewes Downs Bio-
sphere Region (see map below). The “problem space” was defined as: “The food 
system in Brighton and Hove is unsustainable because of limitations to local 
food supply and environmentally damaging production and consumption prac-
tices”. The transformation required to overcome it was seen as “increased locali-
sation of supply and encouraging innovation for sustainable food production and 
consumption”.
The baseline survey helped to map the situation (according to the research 
team) at the outset of the project. The existence of various box schemes and su-
permarkets that offered local produce to a minority of consumers suggested some 
recognition of the problem space among the general public. In comparison, the 
problem was recognised as important by civil society and academic groups. In 
particular, the problem was widely recognised among those studying environ-
mental sustainability and food policy across the UK as well as locally (e.g. across 
Brighton-Sussex University Food Network – a locally run knowledge centre on 
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the theme of food). In terms of mobilisation, there was seen to be a powerful civil 
society movement at national and international levels, focussing on local, sustain-
able food production. In Brighton and Hove there was already some mobilisa-
tion, but not necessarily co-ordinated across the city region (beyond the work of 
BHFP, which primarily focussed within the city). The private sector was seen to 
have responded in a limited way, with a limited number of restaurants and retail-
ers in the city that prioritised locally produced (or environmentally sustainably 
produced) food. Some farmers had innovated to develop novel retail approaches 
to serve this niche (e.g. farmers’ markets, box schemes). In terms of governance, 
at the national level, the UK government offered very limited, if any, support 
for localised food networks prioritising environmental and social sustainability, 
although some support came from national charities (and the national lottery). At 
the local level, Brighton and Hove City Council recognised the need to localise 
food production and were strong partners within BHFP. Through the City Food 
Strategy (BHFP 2012) they aimed to work with local communities on food 
projects for health, rehabilitation and other social goals, though their focus has 
been more on the consumption side than on production, with the exception of 
community gardens and allotments.
Although there were no major conflicts associated with the problem space, 
the baseline survey highlighted some general political issues about inequality and 
access to land. A more specific tension emerged from the observation that con-
sumers usually demanded cheap, diverse (but often unsustainable) food supplies, 
which can often be supplied more efficiently by vertically integrated supermarket 
chains than by local suppliers and retailers.
Theory, research and action
The hub adopted a theoretically informed approach combining empirical re-
search and stakeholder engagement. The pathways approach (Leach et al 2010) 
provided the primary theoretical underpinning of the work, with policy actors as 
the key audience and a strategic approach to communications envisaged as a way 
to raise awareness and bring about changes in knowledge, attitudes and skills.
Theories of change developed as the project evolved. The co-design 
 workshop – which was undertaken in January 2015, at a time when funding 
for the research was yet to be secured – was supplemented by a Participatory 
Impact Pathways Analysis (PIPA) exercise involving Adrian Ely and Nathan Ox-
ley (STEPS Centre Communications Manager) at the inception workshop in 
April 2016. As a route to developing an instrumental theory of change for the 
project, the PIPA exercise produced a network map identifying research organ-
isations, local and national NGOs, government organisations, private sector en-
terprises (including farmers, digital sales platforms, retailers and restaurants) and 
local media as key strategic partners. Brighton and Hove Food Partnership was 
recognised as a powerful convenor, and consumers were identified as the most 
powerful group in terms of enabling transformation. All actors other than large 
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farmers, consumers and national media were seen as normatively aligned with 
the research team (i.e. likely to be welcoming of the transformation being envis-
aged). A continuous process of research, iterative communication and reflection 
with these stakeholders was proposed as a way of understanding how policy did, 
and could, support transformative pathways involving sustainable agriculture in 
the “missing middle”.
Our more general conceptual theory of transformation was only codified later, 
at the T-Lab training and reflection workshop in Dundee in August 2017, in the 
following terms: “Transformation is influenced by changing cognitive, affective 
and political economic drivers that work across individuals, groups and systems”. 
Concepts of particular relevance to this theory of transformation were iden-
tified, including the ‘pathways’ approach (Leach et al. 2010), ‘politics of green 
transformations’ (Scoones et al. 2015), ‘governance of sustainable socio-technical 
transitions’ (Smith, Stirling and Berkhout 2005), and ‘transformative pathways’ 
in particular (Ely and Marin 2016).
The research involved two stages. Prior to the first T-Lab workshop we 
conducted interviews with small- to medium-sized farms and gardens, policy- 
makers and retailers, and surveyed attendees of Seedy Sunday 2017. Whereas the 
interviews were envisaged as a core part of the study design, the survey was an 
additional research activity commissioned by the organisers of Seedy Sunday. 
Following the first T-Lab workshop we conducted desk research, supplemented 
by further interviews. During this stage we focussed less on researching the con-
text in Brighton and Hove, and more on drawing lessons from other localities. 
Our instrumental theory of change thus moved towards one of ‘seeding ideas’ 
and knowledge brokering.
Our ambitions for action rested on engagement of different groups of stake-
holders through T-Lab workshops. The engagement methods selected for use 
during the T-Lab 1 workshop were intended to bring together diverse stake-
holders who may not have engaged with one another on a regular basis. The spe-
cific methods planned for the T-Lab were a roundtable session taking feedback 
from stakeholders on the research findings; an adapted Evaluation H exercise to 
elicit a broad range of divergent perspectives on the ease of supplying sustain-
ably produced food to Brighton and Hove (see below on Evaluation H); and 
an exercise mapping positive and negative factors, building on discussions from 
the Evaluation H (and moving towards the identification of positive actions and 
social innovations). The methods used took an ‘open space’ approach to allow 
themes, priorities and ideas to emerge from discussions, thus accommodating a 
pathways perspective of plurality and diversity. After the T-Lab 1 workshop we 
hoped to catalyse further action by maintaining contact and networking through 
additional workshops and events, and by publishing a briefing at the end of the 
project that pointed to specific opportunities for policy innovations (related to a 
revision of the Whole Estate Plan (WEP) for the Downland Estate – see Box 5.1). 
Overlapping with and informing this second stage were two further projects as-
sociated with the Sussex Sustainability Research Programme (see below).
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Unlike other hubs (e.g. Argentina) the UK hub moved from engaging with 
a more aligned to a less aligned group of stakeholders as it progressed. We also 
found that we engaged successively with increasingly powerful groups. This is 
illustrated pseudo-quantitatively in Table 5.1, which draws upon the highly sub-
jective assessments of power and alignment produced at each convening event.
As a stakeholder without a direct economic stake in the way that land is man-
aged (both within the city limits and across the South Downs National Park and 
Brighton and Lewes Downs Biosphere Region including the Downland Estate), 
BOX 5.1 THE DOWNLAND ESTATE
The Downland Estate, which now includes over 4,000 hectares of farmland, 
has been owned and commercially managed by Brighton and Hove City 
Council since 1913. The land was initially acquired to protect the city’s drink-
ing water supply and control development; however, a range of more diverse 
aims and objectives were first formalised in 2005 (codified in the Downland 
Initiative Feasibility Study – see Smiths Gore and University of Reading 2006). 
These include income and capital provision as well as the facilitation of con-
servation, education, public access and agriculture. During 2018–2019, the 
Council began to revise the Whole Estate Plan (WEP) for the Downland Es-
tate, in order to provide a coherent strategy for managing this portion of the 
South Downs National Park.
South Downs National Park   
City Downland Estate  
Brighton & Hove Boundary   
FIGURE 5.1  Map showing the City Downland Estate in relation to Brighton and 
Hove and the South Downs National Park.
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or any specific political ties, we were able to convene multi-stakeholder groups 
over numerous occasions during the life of the project. This is significant and is 
partly a result of the reputation of the University, which had been built up over 
several decades, as well as (more recently) the Brighton and Sussex Universi-
ties Food Network (BSUFN). This apparent legitimacy of researchers both as 
convenors (of aligned and non-aligned groups) and as a source of authoritative 
knowledge called for a careful approach. We therefore entered the T-Lab events 
without our own predefined goals, attempting to foster a process through which 
goals would emerge on the basis of the shared discussions (resulting in more 
shared ownership of the outcomes). We also needed to be cognisant of our lim-
itations as mediators (Ely and Marin 2017), and to be constantly aware of the 
limitations on our resources. The UK hub had comparatively fewer resources 
than the other hubs, and – recognising this – we were not able to position our-
selves as key agents of transformation. It was therefore challenging to convene 
events with a transformative agenda without inappropriately raising expectations 
among other stakeholders.
Although they did not lead to any concrete initiatives, the T-Lab events pro-
vided a forum where new ideas could be discussed and new connections were 
made (as evidenced by emails received after the events), which potentially forms 
the basis for policy advocacy going forward. The events also played a role in 
establishing and strengthening links between researchers (across disciplines at 
the Universities of Sussex and Brighton) and other groups (Council, civil soci-
ety, private sector), some of which continue to grow in areas that are related to, 
but not directly the focus of, our project. At the same time, they built on earlier 
research and relationships, just as the project has done since its outset in 2015.
In addition to the T-Lab events, impact-oriented evidence, taking the form 
of provocative discussion papers and talks, was presented to increasingly pow-
erful (and non-aligned) audiences. This may not have led to a direction-change 
in knowledge, attitudes or skills, but provided an impetus for alliance-building, 
debate and challenge.
TABLE 5.1  Average alignment and power of actors/individuals as estimated from PIPA 
exercise and first and second T-Lab workshop reports
Event Average “power” Average “alignment”
Co-design workshop Not recorded Not recorded
Initial network mapping (PIPA) at inception 1.39 0.96
workshop, April 2016
T-Lab workshop 1, December 2016 1.12 1.0
T-Lab workshop 2, July 2018 1.69 0.73
Average “power” estimated on a scale of 0–5 (0 = envisaged to have no influence, 5 = the most 
powerful actors). Average “alignment” estimated on a scale of −1 to +1 (−1 = expected to be neg-
ative or resistant, 0 = expected to be uninterested; awareness/persuasion needed, +1 = expected to 
be positive or welcoming with regard to transformation).
74 Adrian Ely et al.
Taken overall, this way of working is strongly aligned with Ely and Marin’s 
‘transformative pathways’ approach, developed during the early stages of this 
project, which envisages the role of transdisciplinary research as follows:
In seeking transformative pathways, in which directions are potentially 
unknown (or at least uncertain) but normative commitments are shared, 
the role of transdisciplinary research becomes one of fostering, supporting 
or reconfiguring such coalitions and alliances, and working with them to 
co-construct and mobilise impact-oriented evidence.
(Ely and Marin 2017)
This remained the approach through both of the T-Lab workshops described 
below.
Key moments in the T-Lab process
The research and T-Labs proceeded through various stages. The two T-Lab 
workshops described here were punctuation marks in a longer, ongoing process 
of research and engagement, advocacy and action (see below).
Following the co-design workshop, the team recognised that they needed 
to better-understand challenges facing farmers, both in their selection of tech-
nologies and management practices for food production, and for their market-
ing strategies. These insights would be important not only for us, but also for 
policy-makers and others in the supply chain who are keen to support farmer 
innovation. With this aim in mind, the research team built a database of local 
agro-ecological farms within 50 km of Brighton and Hove, primarily less than 
20 Ha in size (similar to that used by Laughton et al. 2017). A decision was made 
to focus on non-animal agriculture on the basis of better health outcomes for 
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FIGURE 5.2 Key moments in the UK T-Lab.
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agriculture. This nevertheless excluded the majority of farms on the downland 
surrounding the city, which focus on sheep and cattle (although a later project 
was able to explore the dimensions of animal agriculture – see “Delivering food 
security and biodiversity conservation through rewilding and community agri-
culture” below).
Primarily through semi-structured interviews, we gained significant insights 
into the constraints facing farmers and the challenges for local, sustainable agri-
food systems (covering issues such as crop types, technologies and practices, ex-
periences of policy support and marketing strategies). There was very limited 
policy support, with only one farm in our sample receiving the single farm pay-
ment (under the EU Common Agricultural Policy). Some additional findings 
problematised the initial framing of the research and led us to reflect upon the 
terminology we had adopted:
• We identified a general questioning of the notion of ‘sustainable’, with vary-
ing emphases and priorities – environmental, social and economic – adopted 
by different farmers.
• There were also differing definitions of ‘local’ (varying from the nearby 
village – closer than Brighton and Hove – to national markets).
T-Lab workshop 1
These findings were presented to a workshop in December 2016, which com-
prised two parts: one which focussed on the challenge of connecting research, 
policy and action for food systems in Brighton and Hove more generally, and the 
second which focussed on the transformations project specifically. Running the 
two events on sequential days enabled us to situate our own interests within 
the broader ‘system’ and to be aware of some of the multitude of potentially 
transformative initiatives (and research projects) already underway. These two 
events were held in the ‘space maker space’ – a room created for local groups to 
meet, especially to visualise the future of the city.
The first workshop broadened out academic participation to include an inter-
disciplinary group of researchers from across the University of Sussex who were 
proposing to conduct research on local agri-food systems as part of the Sussex 
Sustainability Research Programme (SSRP) – a recently established fund that the 
University of Sussex had set up to foster collaboration across campus. In addition 
to presenting highlights from the research findings, four candidate projects were 
presented, two of which involved authors Adrian Ely and Rachael Durrant and 
eventually received funding:
• “People, pollinators and pesticides in peri-urban farming” – a citizen- 
science project that investigated how food was being grown in urban and 
peri-urban areas (primarily allotments), including how growers control for 
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insect pests, with a view to better-understanding the role of different kinds 
of pollinators in the urban context.
• “Delivering food security and biodiversity conservation through rewilding 
and community agriculture?” – an interdisciplinary project that examined 
the ecological and social dimensions of a range of approaches to land man-
agement involving large herbivores in the South East of England, including 
agro-ecological farming, conservation grazing and re-wilding.
These two projects provided further opportunities for the local hub project work 
to be interpreted within the wider context of Brighton and Hove’s food system. 
They continued until their conclusion at around the same time as the end of the 
formal ‘Pathways’ transformative knowledge network (TKN) project.
The morning’s facilitated discussions aimed to understand how transdisci-
plinary research such as ours, or such as that associated with SSRP, could better 
effect change. During this discussion, one participant (a researcher) said that they 
did not think more research was needed, proposing that it was rather action that 
was required. They questioned whether research outputs from this, and other, 
projects could sufficiently effect change to bring about a more sustainable food 
system for Brighton and Hove. Discussion around this issue raised some tensions 
between research, action-based research such as this project, and practitioners 
who only engage in action.
The research findings were reported in more detail to a similar (but aug-
mented) group of stakeholders the following morning (the main element of our 
first T-Lab workshop). In order to deliver this in an engaging way we employed 
an external professional facilitator, who used the ‘Evaluation H’ method (see 
below) to explore the question “How easy is it to supply sustainably-produced 
food to the city?” Following on from this, a mapping exercise built on the dis-
cussions of positive and negative factors, with participants split into two groups, 
one for positive (encouraging) factors and one for negative (limiting). The groups 
were initially invited to add to the factors that had been identified so far, their 
attention being directed towards ‘neglected’ factors. After that, participants were 
invited to consider the various factors and how they were addressed (both in 
terms of strengthening them or helping to overcome them) by existing policies, 
systems and research, and then asked to note down changes in the above (new 
policies, system changes or research) that could further contribute to making it 
easier for small and medium-sized food producers to supply sustainably produced 
food into Brighton and Hove.
Up until this stage, we had been planning to help build consensus across 
different views, within an area where there was a plurality of perspectives and 
contestation about priorities (e.g. the actual and potential role of locally produced 
food). Ideally, we hoped to develop ideas for social innovations that might drive 
transformation. What we actually drew from the workshop was a renewed and 
revised agenda for research, building on that which emerged from the co-design 
workshop, but with a greater emphasis on the two challenges that participants 
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(especially producers) prioritised. These were access to land for local and eco-
logical food production and coordination of markets and logistics/distribution 
systems between producers, retailers and consumers. The plan to produce two 
briefing papers, one on issues associated with access to land and the other on mar-
ket coordination strategies, is what emerged, largely on the basis of a new net-
work map/PIPA produced by the research team on the afternoon of the second 
day. In the interim, the Council had announced plans to sell currently publicly 
owned, tenancy land into private ownership, which led to some public mobili-
sation against the proposals (Vowles 2016). Partly as a result of this, the ‘access to 
land’ paper was subsequently reframed to address potentials for a more local and 
sustainable food supply, delivered through agro-ecological food production on 
Brighton and Hove’s Downland Estate, which became the focus of our second 
T-Lab workshop.
Shortly after the workshop, Adrian Ely was invited to join an expert panel for 
the City Food Strategy. He also worked with Brighton and Hove Food Partner-
ship to organise a national workshop (in September 2017) at the University of 
Sussex that helped to inform a plan to measure the impact of taking such a city-
wide perspective on food.
T-Lab workshop 2
The second T-Lab workshop involved a total of 23 people and used less for-
mal approaches than the H-evaluation used previously. The event was held in 
a rented space in a building often used by civil society organisations working 
on food in the centre of Brighton. After an ice-breaker, the research team went 
on to give a short presentation on the preliminary findings of the research into 
the potential for agro-ecological food production on the Downland Estate. This 
provoked a lot of discussion. There was some criticism of the presentation of one 
of the statistics (based on research by another Sussex colleague) as “sensationalist” 
and we were also critiqued for the small number of tenant farmers that had been 
interviewed. However, these critiques mainly led to productive debate and the 
tensions that were raised did not lead to any particular point of view dominating 
the discussion.
Next, facilitated small group discussions (involving a diversity of actors in 
each) were used to map the following (with regard to the role of the Downland 




Many of the issues raised in the first T-Lab workshop (including logistics and 
marketing, training needs for farmers) were repeated spontaneously on differ-
ent tables at the second T-Lab, which is encouraging (to the extent that we are 
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identifying widely viewed challenges and potential solutions). Discussion of new 
ideas led to recommendations (generally shared) around the need for a demo-
cratic process to identify the ‘purpose’ of the Downland Estate, the potential 
value of a survey of soils and other characteristics of the estate (to aid in zoning 
decisions), and the idea of a research and innovation hub to support transforma-
tions to sustainability in the city/biosphere region. The role of the Downland 
Estate was a politically controversial issue, and there was a desire among some 
participants to get this on the Council’s agenda in advance of the next local elec-
tions in May 2019. We failed to do this, primarily because of lack of resources 
and a political environment of austerity in which cuts to public services and is-
sues of poverty and homelessness became core election issues. However, the issue 
later became the focus of a Council consultation.
Lessons from the entire T-Lab process
Through these key moments in the T-Lab process, we focussed down on more 
and more specific priorities associated with the transformation underway – e.g. 
identifying small farmers in the co-design workshop; access to land as one of the 
priorities in the first T-Lab workshop; and the Downland Estate as a focus for 
action in the second – as directed by a network of academic and non-academic 
participants that broadened out to include increasingly divergent perspectives. As 
such, a transdisciplinary approach was certainly used, even though we did not 
work directly with non-academic partners in conducting the research. Such an 
approach to co-production was difficult as it required regular meetings, sharing 
information, strategic discussions and going to great lengths to co-ordinate dia-
ries. In particular, where participants were not generally aligned with our view 
of the transformations required (and may have been among the more powerful), 
this was even more burdensome. Beyond that, the skills possessed by team mem-
bers, and the kinds of research that we aspired to do, have not always met the 
expectations of our participants in terms of what is ‘required’ or ‘needed’. For 
example, where some have looked to us to provide evaluations we have instead 
provided input to monitoring and evaluation plans. Others have placed a pre-
mium on quantitative knowledge based in the natural sciences, rather than the 
kind of work that we are more used to undertaking, thereby raising questions 
about our possible contribution.
The recommendations from the second T-Lab workshop could be seen as as-
pects of ‘designing innovation’ (one of the overall aims of a T-Lab process – see 
Chapter 4). However we were at the very early stages and had not yet reached 
the stage of ‘prototyping’.
Impact, outcomes and pathways
The project is best seen within the context of the broader efforts of researchers at 
the STEPS Centre, and the University of Sussex. By working together over the 
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timeframe of the project, they have provided evidence to support transformation 
towards enhanced sustainability in the local agri-food system. At the same time, 
this is difficult to measure, characterise or attribute as a result of the diffuse na-
ture of this work. Whereas the evidence collected from project surveys provides 
a picture of change, it does not provide proof of change that is attributable to 
the project work itself, except in some cases where there is at least circumstantial 
(and some documentary) evidence for a contribution to these changes. The kinds 
of changes documented by the project include changes in relationships and net-
works, policies and practices, as well as knowledge, attitudes and skills, among 
the various stakeholders, assessed (subjectively) on the basis of the baseline survey 
and the final survey.
With respect to changes among the research community at the University 
of Sussex, the SSRP has supported collaborations across the natural and social 
sciences, including the two projects listed above that benefited from participa-
tion in our first T-Lab workshop. It could also be argued that the project work, 
combined with SSRP initiatives, has contributed to better linkages between re-
search, policy and action. As evidence for this, the research team received ap-
proaches for collaboration from actors previously unknown to us (private sector 
and civil society). Members of the project team also made efforts to collaborate 
with colleagues at the University of Brighton (e.g. through joint funding appli-
cations) but have to date not been as successful. Additionally, we can observe 
changes in our knowledge and understanding of the actors involved in the prob-
lem space. In looking back at the original PIPA network that was constructed at 
the inception workshop, it is clear that our knowledge has increased considerably 
since then. In terms of our mapping of relevant actors at a local-to-regional level, 
we have added the land agents who serve the local authority and several statutory 
bodies including the South Downs National Park Authority, Natural England 
and Sussex Wildlife Trusts; at a national level we have added civil society groups 
such as the Sustainable Food Cities Network, Ecological Land Cooperative and 
Food Research Collaboration. Indeed, initiating, enhancing and maintaining 
alliances across the various stakeholders above have perhaps been our greatest 
contribution to change.
In terms of changes among the general public, the mobilisation against pro-
posed changes to Council-owned farmland in 2016 was notable. These proposals 
were to a) sell currently publicly owned, tenancy land into private ownership, 
and b) develop a large area of the Downland Estate that is designated as a Nature 
Reserve into housing in 2018–2019. In terms of changes among civil society 
groups, strengthened links between the University, the Council-led ‘Brighton 
and Lewes Downs Biosphere’ and the Brighton and Hove Food Partnership have 
contributed to discussions about links between local production and consump-
tion in the City Food Strategy (BHFP 2018, aim 4, including 4.1.5). In particular, 
Brighton and Hove Food Partnership developed a longer-term partnership with 
the project team as one of us became involved in the design and implementation 
of the city food strategy (BHFP 2018). Moreover, in terms of the social enterprise 
80 Adrian Ely et al.
sector, retail and restaurant niches focussing on local and sustainable food also 
seem to have strengthened (although this is difficult to evidence), while a private 
online platform facilitating local producer-consumer supply chains (Food As-
sembly) was first established in 2015, and then subsequently shut down in 2018 
(Farm Drop 2018). We were informed by one of the participants at our second 
T-Lab workshop that a local farmer had decided to dedicate part of his farm to 
diverse agro-ecological production for supply within a 15 mile radius, inspired 
by the ideas we were trying to push.
In terms of politics and governance, a number of local protests (mentioned 
above) took place during the course of the project, which led the City Council 
to run a committee-based enquiry into the Downland Estate. Since then, a wider 
recognition of the need to think strategically about the land around Brighton 
and Hove has grown among key decision-makers (primarily the City Council 
and the South Downs National Park Authority), which manifested in the de-
velopment of a new Whole Estate Plan for the City Downland Estate (see Box 
5.1). The Council adopted a progressive, participatory and consultative approach 
to this planning process from 2020 onwards (in line with the recommendations 
from our second T-Lab workshop), which aimed to “set out a vision for how our 
downland could be managed over the next 100 years” (BHCC 2020).
At the national level, the austerity policies of the Conservative government 
(2016 to the end of the project) led public policy to seek new sources of funding 
in order to address budget deficits (e.g. leading to the proposals to sell public 
land). The Brexit referendum vote in 2016 also had an impact on government at 
local levels and an overwhelming effect on the changes at the national level. The 
potential room for manoeuvre provided by Brexit (in terms of the UK setting 
its own policy, following the Common Agricultural Policy) precipitated a num-
ber of policy consultations and long-term strategies relating to environment and 
food being put in place. This, in turn, created uncertainty among some groups 
(especially farmers, according to evidence from our T-Lab workshops) as there 
was little clarity on the details and timeline of implementation.
In terms of observing shifts in the alignment of actors, some of those who 
were thought to be resistant to change were – by the end of the project – more 
open than expected. It is not clear whether this is a result of our misunder-
standing at the outset, or a shift in their knowledge, attitudes and skills. For 
example, some farmers at the second T-Lab workshop were open to some kind 
of re-allocation of land (e.g. sub-letting) to agro-ecological farmers on the basis 
that it contributed to sustainable food systems (although the economic aspects 
of this were not clarified). Some robust arguments were put forward (e.g. by 
agro-ecological farmers) that it was possible to grow vegetables on what had 
traditionally been thought of as ‘marginal’ land, and some of the participants, in-
cluding conventional farmers and policy-makers, appeared to accept these argu-
ments. In addition, some of the actors who had been expected to be resistant (e.g. 
large conventional arable producers) seemed to accept the arguments put forward 
by the project team (i.e. that there was significant potential for agro-ecological 
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farming to contribute to the city’s food supply, including addressing food pov-
erty) and learnt from the contributions of one of the agro-ecological producers 
and other commercial ecological farmers in the area.
Research methods
We used a combination of web-based research, semi-structured interviews and 
strategic engagement. During T-Lab workshops, our external facilitator adapted 
the “Evaluation H” method as described in Box 5.2 (see also STEPS Centre 2017).
BOX 5.2 EVALUATION H
Background
Evaluation H derives from the H-form/‘Rugby Post form’ Evaluation method 
developed by Andy Inglis in 1997 to assist local people in Somalia in monitor-
ing and evaluation (Guy and Inglis 1999).
Beyond a standard ‘continuum’ or ‘line’ method that allows participants 
to position themselves (or their perspectives) on a line of possibilities, Eval-
uation H has an additional dimension. It encourages participants to directly 
and specifically identify the positive or negative factors that influence their 
position on the line. They can be clustered, and, through a facilitated pro-
cess, used as a focus for discussing what needs to happen to build upon and 
strengthen positive factors, or to overcome or address negative factors, in 
order to support an overall objective.
What’s involved?
The facilitator of the exercise poses a question to the group, which is related 
to the issue being explored, with the question written at the top of a wall, 
table or large sheet of paper (the work surface). A horizontal line is drawn 
across the centre of the work surface, providing a continuum for opinions, 
e.g. good to bad, easy to difficult, important to not important. Participants 
are each given sticky notes and pens, and asked to consider their response to 
the question posed by the facilitator and where on the continuum reflects/
represents their response. Participants are also asked to write the factors (pos-
itive and negative), which influence why their response falls at the position 
on the continuum they have identified. Once all participants have added 
their sticky notes to the work surface, each of the responses is discussed with 
every participant having the opportunity to explain their perspective. The 
factors identified can be positive or negative, and are usually attached to 
vertical lines at either end of the continuum (hence the ‘H’ or rugby post 
(Continued)
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Re-framing the project – problems and priorities
Our theory of change did not explicitly talk about re-framing. However, within 
a general pathways approach it sought to illuminate and highlight different fram-
ings and – through research and engagement activities – to bridge between them. 
Thus, through bringing in new evidence and ideas, it contributed to various 
reframing processes (discussed further in Chapter 11).
name). Ideally the factors are then clustered to identify any common themes 
that arise and then each distinct cluster can be analysed, i.e. what needs to 
happen to overcome or address this negative factor, or to build upon and 
strengthen this positive factor.
Broadening out and opening up
The Evaluation H method is useful for identifying different perspectives along 
a continuum. As long as a broad range of perspectives are present and feel 
free to contribute, this is effective at ‘broadening out’ discussions around 
an issue. Ideally, the method brings plural perspectives on the issue to an 
equal status but can also highlight ‘outliers’ or more marginal views. The 
dialogue which explores participant’s responses then opens up in an attempt 
to address the plurality of framings. As such, this method can be particularly 
effective if participants represent different sectors, backgrounds, or types of 
involvement in the issue being explored, particularly if these different stake-
holders do not interact often. Discussion of each participant’s responses al-
lows each diverse perspective to be explored, bringing different framings of 
issues to the surface and illuminating multiple diverse ideas, opportunities, 
strategies or recommendations. Dialogue emerging from discussion can also 
help to address dynamics between perspectives, including tensions, com-
monalities, gaps or opportunities.
Fits and limits
A strength of the Evaluation H method is that it can engage a range of stake-
holders, sectors and backgrounds on an even plane, where each participant 
is held as equal and their responses given equal importance (although this is 
dependent on appropriate facilitation). This allows each participant to give 
their perspective in their response to the question without feeling judged or 
marginalised by other participants. Conversely, a potential weakness of the 
method is that participants may not feel comfortable, willing or able to give 
their perspective or reflect on their response with others (especially if the 
exercise is poorly facilitated).
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The framing of the problem space that was initially chosen did not change 
fundamentally, but evolved throughout the course of the project. This framing 
was worded in terms of the “unsustainability of the food system in Brighton and 
Hove, because of limitations to local food supply and environmentally damaging 
production and consumption practices”. However, during the course of the three 
years, the initial focus on localisation of supply and innovation for sustainable 
food production and consumption gave way to more focussed work in the area of 
market linkage strategies, access to land and land use. In line with local discus-
sions and mobilisation on these issues, this led to a further focussing of attention 
onto the Downland Estate. Hence, whereas our first project briefing on ‘Market 
Co-ordination’ (Taylor 2018) addressed linkages between urban food consum-
ers, local food producers and the urban hinterland with reference to other UK 
cities, our second project briefing on ‘Land’ (Wach and Ely 2018) addressed the 
issues of access to land and land use in and around Brighton and Hove, and our 
third and final project briefing on the City Council’s ‘Downland Estate’ (STEPS 
Centre 2019) was an overt attempt to re-frame local debates about the Whole 
Estate Plan. The project’s increasing topical focus was therefore complemented 
by an increasingly situated framing of the research.
In terms of how this might have led other stakeholders to question established 
framings and adopt different or altered framings, our approach was slightly dif-
ferent at each stage, with different project outputs. The approach taken in the 
writing of the first output (Taylor 2018) was to present evidence from other UK 
cities where market linkages had been reconfigured as a result of public policy or 
civil society action, as a way to demonstrate what is possible. The second output 
(Wach and Ely 2018) used a similar approach in an attempt to reframe the widely 
held notion that the potential of the downland surrounding Brighton and Hove 
was limited – by geomorphological constraints – to landscape provision, live-
stock production and (to some extent) arable farming. It did this by using the case 
of a local community-supported agriculture (CSA) scheme to illustrate its po-
tential for fresh vegetable production. However, it also attempted to reframe this 
area, which encompasses the Downland Estate, as part of the city (due to it being 
included in the City Food Strategy Action Plan and its ownership by the City 
Council). The third output – the report from the second T-Lab workshop – took 
a different approach, aiming to persuade decision-makers and other stakeholders 
to move beyond seeing the Downland Estate primarily as a source of revenue for 
the City Council – and towards a broader view of its value. Rather than using 
research to highlight the potential of the Estate by reference to examples, the 
briefing called for the City Council to consider adopting a more democratic/
participatory process to identify the ‘purpose’ of the Downland Estate.
Our attempts, and those of others, to call into question the predominant fram-
ings of the potential of the land surrounding Brighton and Hove, as well as the 
value and “purpose” of the Council-owned Downland Estate, seems to have had 
some impact – though this is hard to evidence directly. The potential is that re-
framing the area in this way could lead to more attention from local authorities, 
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greater feelings of ownership or engagement by other local organisations or cit-
izens, and a greater appreciation of the role of local farmers for environmental 
management practices (e.g. those who use less fertilisers, with resultant benefits 
for water quality). Our suggestion for a broader framing of this area of land re-
volved around a recognition of its multi-functionality and the ecosystem services 
it provides, including local food supply, as well as public access and education 
(Wach and Ely 2018, STEPS Centre 2018). Some of the participants at the sec-
ond T-Lab may have started to adopt these broader f ramings – partly as a result 
of us convening the meeting, engaging them over these issues, and highlight-
ing the history of the ‘Downland Initiative’ Feasibility Study (Smiths Gore and 
University of Reading 2006). However, this was happening alongside financial 
constraints on the City Council, making it more difficult to translate intention 
into action.
On reflection, by adopting the “seeding ideas” approach (Ely et al. 2017) – 
acting as knowledge brokers and giving examples from elsewhere – we were able 
to shake up ‘received wisdoms’, provide examples from other local authorities 
that differed from the local approach and also adopt different assumptions to 
those implicit in market economics (e.g. prioritising the need to address local 
food poverty and exploring the potentials for the Downland to contribute to 
this.) While these assumptions are obviously of questionable validity, they make 
room for new narratives that could provide a focus for future mobilisation. Ap-
proaches such as this use of (from some perspectives perverse) arguments – e.g. 
about the potential food productivity of Downland, or of the data that we pre-
sented on pesticides, which was critiqued as ‘sensationalised’ in our second T-Lab 
workshop – seemed to unsettle current framings more effectively than striving 
for consensus.
Looking ahead, there have been various re-framings of sustainability chal-
lenges at the national level which have had little to do with our work so far, but 
may interact with it in the future. In particular, the UK’s commitment to leave 
the European Union has sparked a renewed interest in food security and in par-
ticular vegetable and fruit growing. This illustrates the potential role of political 
processes in creating windows of opportunity for reframing debates. While the 
uncertainty and political upheaval created in the aftermath of the ‘Brexit’ ref-
erendum has been challenging, individual actors and alliances who have engaged 
in our work have attempted to turn it into an opportunity. The complications of 
Brexit have also included a recognised need for local authorities to plan for food 
security (Lang et al. 2018).
Innovation and alternative pathways
A form of innovation that is of particular relevance to this project is social inno-
vation, which we see as entailing new combinations of resources (people, knowl-
edge, technologies, ways of working) that has an explicit aim to enhance social or 
environmental outcomes. It might involve new knowledge (e.g. derived from our 
research project), but does not necessarily. As such, social innovation plays a vital 
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role in the production, distribution and consumption (including re- purposing 
and recycling) of food, and many examples of these feature in the City Food 
Strategy and Action Plan (BHFP 2018). What’s more, through our work we have 
provided support to a number of social innovations that pre-existed the project, 
including most notably Seedy Sunday and Brighton and Hove City Food Strategy 
Action Plan. For instance, we organised a workshop in 2017 on monitoring and 
evaluation of the City Food Strategy Action Plan, which resulted in the formu-
lation of impact plan; on behalf of Seedy Sunday we undertook a survey in 2017, 
gave talks in 2017 and 2018, organised an information stand at the annual seed 
swaps in 2017, 2018 and 2019, and contributed to a seed policy panel in 2018.
While we are not at the stage of prototyping particular new social innovations 
that have emerged from the project, proposals for these did emerge from the 
second T-Lab workshop (STEPS Centre 2018). A key outcome of T-Lab 2 was 
that a policy review involving a participatory democratic process was needed to 
identify the ‘purpose’ of the Downland Estate, and that a clear vision and politi-
cal leadership was required to take it forward to implement a new approach to its 
management. This could be seen as a bridging innovation. Furthermore, partici-
pants articulated the need to map the ecological potentials within the Downland 
Estate – drawing on and collating existing data on (inter alia) soils, involving 
soils, morphology, climate, delivery of biodiversity outcomes, natural capital and 
infrastructure – in order to inform decisions over where opportunities for food 
production (and other) activities may exist. This is a ‘research need’ more than a 
bridging innovation. Nonetheless, it was clear that there were continuing differ-
ences of opinion and a general paucity of data and research on the downland sur-
rounding the city and its potential for producing different kinds of food. There 
was also an ambition, associated with the Biosphere, for the Downland Estate to 
be a site for innovation in the move towards more sustainable food systems. The 
proposal for a ‘research and innovation hub’, which seemed widely welcomed, 
could be seen as another bridging innovation – one which responded to various 
aspects of the local context.
Networks, alliances and collective agency
The T-Lab process brought together various groups, enabling new relationships 
that have been strengthened over subsequent months (especially with Brighton 
and Hove Food Partnership). This enabled new, and in some cases stronger, per-
sonal and professional relationships to develop between the research community, 
civil society groups, funders, private sector, media and government actors in-
volved in the problem space. Successive workshops involved progressively greater 
numbers of people and ‘broadened out’ (Stirling 2008) to include a more diverse 
set of actors. This was reflected in a trend towards progressively less generally 
‘aligned’ groups in the co-design workshop, T-Lab 1 workshop and T-Lab 2 
workshop – see Figure 5.3.
In connection to this, the group that we convened at the second T-Lab work-
shop included some who had not engaged with each other before. Nevertheless, 
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they were united in a desire to see a sustainable future for the Downland Estate, 
and – given the very different approaches to production – behaved in a surpris-
ingly collaborative way, even if there were obvious tensions. Although we did 
not see the spontaneous formation of a self-identifying group, there were calls 
for something to ‘come out of ’ the event and for the recommendations to be 
taken forward. Despite the fact that the research team were not able to follow up 
sufficiently on this at the time, discussions continued, and fed into other work 
at the University and elsewhere (see Ely and Wach 2018). More recent moves by 
the local authority (BHCC 2020) to embark upon a consultation process for the 
Downland Estate take forward some of the ideas discussed in our T-Lab.
Specific insights and contributions from the UK hub
By the time the project came to a formal conclusion in early 2020, the UK hub 
work had delivered three specific sets of insights:
1  Alignment and power
In comparison to other hubs (e.g. Argentina), our T-Lab moves from a 






PIPA (2016) T-Lab workshop 1 T-Lab workshop 2
FIGURE 5.3  Number of actors and alignment, as estimated in UK PIPA, T-Lab 1 
workshop and T-Lab 2 workshop. Aligned actors are represented by “+”, 
non-aligned by “−” and ambivalent by “0”.
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group. This was partly a strategic choice and partly a result of the momen-
tum that we had developed over the previous years of research.
2  Alignment against as opposed to alignment towards
In terms of ‘transformative pathways’ and their open-endedness, the 
T-Lab process (from co-design through to T-Lab 2) illustrated that it is 
relatively easy to identify groups who are against the dominant pathway. 
However, they may themselves favour very different transformations. The 
focus on local food was relatively unquestioned, e.g. but the choice to frame 
agro-ecological production as a specific solution was not favoured by all. 
Moreover, while we engaged with numerous actors in a process of negotiat-
ing and proposing social innovations for alternative pathways, we completely 
side-stepped the need to destabilise the conventional (dominant) pathway 
that was constraining the alternatives that we favoured. In this sense we did 
not ‘challenge power’, even though we came together as being opposed to it.
3  Windows of opportunity and wider transformations
The second T-Lab workshop opened up interesting questions about ‘win-
dows of opportunity’ and how T-Labs can become entangled and embedded 
in more formal policy processes. It remains to be seen how this takes place 
(in relation, for instance, to the long-term impacts of the Whole Estate Plan 
and the City Food Strategy).
This also raised issues regarding the responsibilities of researchers to the knowl-
edge partners with whom they engaged. We unfortunately did not have the 
resources (in terms of time) to fully engage with these external processes or to be 
the main driver of the proposals that came out of the T-Lab. But we adopted an 
approach that saw the T-Lab as co-owned by a number of stakeholders, so that 
it became embedded into other ongoing processes. This is an interesting take on 
‘transformative agency’ – the researchers acknowledge their own relative lack of 
agency but intervene in a way that blends in with the ongoing transformation, 
rather than seeing our intervention as discrete.
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In this chapter we discuss the research and engagement process that led to the 
development of Bioleft. We characterise Bioleft as a multi-actor ‘transformation 
laboratory’ that develops and prototypes institutional and technical novelty in or-
der to create an alternative, open and collaborative, innovation system for seeds. 
Originating as an experimental research and action project involving two social 
scientists, Bioleft has now become an initiative driven by a transdisciplinary team 
of more than 20 people in both Argentina and Mexico. Bioleft comprises social 
scientists, plant breeders, agronomists, agricultural extension workers, farmer- 
breeders, representatives of farming associations and a small seed firm. Our ap-
proach, as with the other initiatives reported on in this volume, has been based 
on ideas of co-design and the transdisciplinary production of knowledge and 
action (Kates 2001; Marin et al. 2016; Miller and Wyborn 2018). Consequently, 
although originating in a research setting, Bioleft has become an initiative co-
owned by a diverse group of people that includes academic researchers. It now 
bears more resemblance to an emerging non-government organisation or social 
enterprise than a research project.
Our initiative grew out of concerns about the direction of change within the 
Argentinean agricultural sector, which has become dominated by high input, in-
tensive, large-scale commodity crop production (Phelinas and Choumert 2017). 
We focussed on seeds, a key input that shapes the possibilities and configuration 
of agricultural systems. Global seed markets have become highly concentrated 
over the last 30 years, in response to the emergence of new business models made 
possible by genomics-based technologies and the worldwide diffusion of strict 
intellectual property rights, especially patents and patent-like restrictions over 
seed material. Just three giant multinational corporation (MNC) agro-chemical 
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firms now dominate the global seed market (MacDonald 2019). Those firms 
focus their breeding efforts on large commercial seed markets, and on address-
ing commercially significant production constraints (Fess et al. 2011). Minor 
crops, marginal agro-ecological environments, niche markets such as for agro- 
ecological production, and the needs of small farmers are largely neglected (Fal-
con and Fowler 2002; Osman et al. 2008; Smale et al. 2009). This is likely to 
result in an acceleration in the long-term decline of crop diversity, unsuitable 
seed varieties (for many farmers), and a much narrower variety of agricultural 
systems and practices that the seed sector is able to support (FAO 2019; Hubbard 
2009). Market concentration also results in the loss of domestic technological 
capabilities in seed breeding in some countries, and therefore of agricultural au-
tonomy and control over food sovereignty (Brieva et al. 2008; Marin et al. 2015; 
Perelmuter 2008).
The global transformation of the seed industry has impacted Argentina in a 
significant way. Independent domestic firms and the public sector are respon-
sible for an increasingly smaller proportion of seed breeding, undermining the 
provision of diversity (Marin et al. 2015; Perelmuter 2008). Domestic firms and 
the public sector also find it more difficult to deliver their varieties to farmers, 
given that marketing and distribution channels are increasingly dominated by 
the MNC agrochemical firms. As a consequence, the seed requirements of family 
farmers are unmet, while producers working in sectors, such as agro-ecological 
or organic production, informally try and develop suitable varieties within their 
own networks (see Bioleft.org for testimonies). Argentina nevertheless retains 
domestic capabilities in breeding. Some firms that were not acquired by the large 
agro-chemical MNCs during the 1990s and 2000s have been very successful and 
the public sector, despite significant budget cuts, still possesses plant breeders en-
gaged in producing important innovations (Marin et al. 2015, van Zwanenberg 
et al. 2018). A key objective for Bioleft has been to try and connect those existing 
dispersed capabilities and to create new ones by taking advantage of new tech-
nological and social opportunities to develop the architecture of an alternative 
seed innovation system.
Towards more sustainable seed innovation and agriculture 
systems: our framework
Our approach to developing Bioleft was inspired in part by socio-technical tran-
sitions theory, which puts ‘system innovation’ at the centre of processes of trans-
formation (Köhler et al. 2019; Smith et al. 2010). This interdisciplinary body of 
literature gives a prominent role in transformation processes to experimentation 
with novel social and technological practices that develop within spaces that are 
protected, at least temporarily, from competition with well-established ways of 
producing and using the goods and services that experimentation is seeking to 
provide in different ways. The argument is that these so called ‘niche-based’ ac-
tivities provide a source of diversity – of ideas, knowledge, and practice – which 
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established, mainstream systems, such as those concerned with the development, 
production and use of seeds, may draw on to solve problems, or which may 
themselves get translated into new emergent systems (Geels and Schot 2007; 
Smith 2007).
The literature argues that temporary protection within niche spaces (for ex-
ample, in the form of subsidies) allows the costs and performance of novel social 
and technological practices to be improved, as well as space and time to build 
networks, and to try and modify the unfavourable environments that tend to fa-
vour incremental innovation over system transformation (Kemp et al. 1998). For 
example, niche-based actors may try to construct new markets for their ideas, 
influence user preferences, lobby for supporting regulations, persuade financiers 
to back their new technologies or represent their novel practices as solutions to 
wider cultural and political changes that are causing problems for mainstream 
ways of providing the goods and services in question. As Geels and Schot (2007) 
put it, niche entrepreneurs are ‘creating the technology and its environment in 
the same process’.
Within this framework Bioleft can be considered as a niche-based labora-
tory for experimenting with and developing alternative practices, knowledge 
and technology to support more sustainable seed innovation systems. Transitions 
frameworks helped us to appreciate that our activities need to go beyond just de-
signing, testing and improving alternative approaches to seed breeding. We have 
needed, for example, to try and obtain temporary protection for our experimen-
tal practices as we were learning whether and how they can work effectively, in 
our case in the forms of committed individuals willing to share their time and 
energy in order to experiment with us and external financial support beyond the 
original research project. Transition perspectives also helped us to appreciate the 
importance of building networks with a wide range of people, not only from 
the worlds of plant breeding and agricultural extension, but also, for example, 
from government departments of science and technology and agriculture. Like-
wise, we have sought to develop wider awareness about why we think an al-
ternative seed breeding initiative is important, and of connecting with other 
like-minded initiatives in the area of sustainable agriculture. We have also sought 
to create alliances with open-source seed initiatives in other countries which 
share the objectives and approach we have been experimenting with. This is im-
portant in terms of both learning and gaining influence within mainstream seed 
innovation systems at both local and international levels. The following sections 
of this chapter outline in more detail how we have approached trying to collec-
tively define a shared vision and approach and to enrol diverse people in Bioleft.
Our methodological approach
In developing Bioleft we drew on ideas about transformation labs (T-Lab), as 
with the other initiatives covered in this volume. Those ideas emphasise the im-
portance of social interaction between diverse participants in order to learn about 
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sustainability challenges, identify innovative solutions, and then to put some of 
those ideas into experimental practice. The diversity of participants is important 
in order to help ensure that a range of different perspectives, experiences and 
knowledge can be brought to bear on understanding problems and potential 
solutions.
This approach was inspirational for us because it encourages researchers to be-
come involved in action, and to do so by working with other stakeholders. T-Lab 
ideas also helped us to think about the centrality of social as well as technological 
innovation in transformative change, and about social innovation in a structured 
way. This literature draws attention to the importance of techniques to encour-
age transdisciplinary learning about complex systems and the problems they gen-
erate, and to test the potential of different ideas for achieving system change.
A specific method we used, in conjunction with ideas about T-Labs, was 
Q-method, which is an approach to systematically study subjective viewpoints 
on a topic (Eden et al. 2005). With Q-method a small, nonrepresentative but 
diverse group of people are asked to rank a series of statements about a topic. The 
method then looks for patterns among rankings and reduces individual rankings 
to a few clusters, which represent broadly shared ways of thinking about the 
topic. Among other things, the technique can help identify themes or issues 
that are critical to differentiating between different views, as well as those about 
which there is consensus across different perspectives (Barry and Proops 1999).
We ran a pilot Q study in order to inform the remit and running of our first 
T-Lab workshop. The idea was to map a range of different views about the 
sustainability problems associated with mainstream seed systems. The exercise 
covered perspectives on the relationships between intellectual property rules and 
seed market concentration, on questions of access to seeds, seed innovation and 
biological and rural socio-economic diversity. We interviewed 11 people for our 
pilot study, including plant breeders from both private and public sectors, seed 
firm representatives, academics and civil servants.
Key moments in the T-Lab process
An early key moment, prior to our first T-Lab workshop, was a decision about 
the planned remit of that event. We decided to focus workshop discussions on the 
sustainability challenges faced by the agricultural sector that are associated with 
increasing seed market concentration, and to propose an open-source breeding 
system for seeds as a way to address some of these challenges. A key aim of the 
T-Lab event would be to explore the viability of this novel idea with a range of 
stakeholders involved in the development, use and governance of seeds.
A second key moment, again prior to our first T-Lab workshop, followed the 
completion of our pilot Q-study. We had expected those findings to help us plan 
the event, but they prompted us to alter its remit. This was because most of the 
participants we interviewed for the Q-study believed that seed intellectual prop-
erty rights were not a significant cause of problems such as loss of agricultural 
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biodiversity and diminishing domestic technological sovereignty. Other factors 
were seen as more immediately relevant. Consequently, we decided that there 
would be little purpose focussing the T-Lab event on discussing whether and 
how an open-source breeding system for seeds would be a way to address sus-
tainability challenges, if our stakeholders did not think that intellectual property 
rules were fundamentally a problem. We therefore broadened the remit of our 
planned workshop to focus, more generally, on exploring an unrestricted range 
of possible problems with, and solutions to, seed market concentration.
A third key moment was the first day-long T-Lab workshop itself, held in 
March 2017. Nineteen people participated, including representatives from Via 
Campesina, peri-urban agro-ecological producers, seed breeders from the pub-
lic and private sector, government officials, academics, specialists in intellectual 
property law, journalists, trade associations and a member of Congress’s agri-
culture committee. We learnt through this experience that it was illuminating 
to learn from this large and diverse group of actors, given that they held very 
different perspectives about the challenges faced by the agricultural and the seed 
sectors in Argentina and their possible solutions. Nevertheless, given that sheer 
diversity of opinion, it was very difficult to collectively identify potential solu-
tions that addressed some of those challenges.
We began the event with a presentation of our pilot Q study findings, a brief 
video produced by the research team, which illustrated a range of effects associ-
ated with market concentration and property rights regimes in the seed sector, 
and a panel discussion. The participants were then split into small groups and 
asked to try and arrive at a consensus about the most important sustainability 
challenges associated with the structure and governance of the seed system. The 
groups collectively identified eight challenges, not all of which were necessarily 
directly related to the seed sector, nor were they all problems that social inno-
vation could necessarily address. As organisers we chose three of those problems 
for group discussion in the afternoon, on the grounds that it might be possible 
to begin to address them through social innovation. These concerned an absence 
of agricultural diversity; a lack of recognition and support for informal seed im-
provement; and weak protection and support for domestic seed technological 
development.
At a subsequent plenary session, discussion focussed on the idea of creating a 
network of actors working on or interested in participative breeding. This pro-
posal was supported by university-based plant breeders, scientists from the public 
sector research service, and rural NGOs and social movements present at the 
workshop. The suggestion was that such a network could be used to experiment 
with a range of initiatives linked to improving support for participative breeding, 
as summarised in Box 6.1.
Following this event, we pursued some of the ideas proposed, initially trying 
(but failing) to raise funding to support an agro-ecological NGO to develop a 
seed library and to organise training in participatory breeding. We then contin-
ued to organise meetings with small groups of stakeholders in order to explore 
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how we might support some of the proposed interventions. A central – and 
formidable – challenge involved thinking about which kinds of initiatives or 
interventions were most likely to make people sufficiently enthusiastic to actively 
participate, in the absence of funding. Eventually, we decided to focus on our 
original idea, also discussed and supported at the T-Lab workshop, namely the 
creation of an open-source seed licence. This was our fourth key moment in the 
T-Lab process. The rationale for that decision was the interest and enthusiasm 
of a group of plant breeders from the Faculty of Agronomy at the University of 
Buenos Aires, after a presentation to the group about the open-source ideas we 
were exploring.
We recognised at that time an important issue that was to be crucial for our 
work thereafter. Specifically, single T-Lab events, such as workshops, were not 
sufficient to advance and push our practical idea (nor was it easy to persuade busy 
people to give up an entire day or two for a workshop). We therefore started a 
T-Lab process in 2018, which included short meetings and presentations with 
different kinds of stakeholders and possible partners to discuss ideas and to enrol 
people. Our objective was to create a core team and an extended network to 
develop and prototype tools to support an open-source licence. We were par-
ticularly interested at this stage in enrolling breeders and farmers working with 
alternative forms of agriculture.
BOX 6.1 FIRST T-LAB WORKSHOP
The T-Lab was organised around two guiding questions:
1  What are the most relevant challenges faced by the agricultural and seed 
sector in Argentina, as a result of increased seed market concentration?
2  What interventions might address and begin to resolve those challenges?
Several actions were proposed, oriented to support participatory seed breeding:
1  To map participatory crop improvement initiatives at global and national 
level in order to learn from existing practices and explore networking 
opportunities.
2  To develop capabilities and good practices in participatory crop im-
provement, based on a broad conception of the agriculture production 
system.
3  To obtain certification for the outputs of participative breeding.
4  To create a market for the products of such seeds, when used in practices 
such as agro-ecological and fair trade production.
5  To create an open-source licence or pledge for germplasm produced 
through participative breeding.
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This new way of working resulted in a fifth key moment, which was to de-
velop a digital platform in parallel with open-source licences, with the idea that 
both could support an open-source seed innovation initiative. The initial rational 
for a digital platform was as a means to document and register informal seed va-
rieties that were already being used and exchanged by family farmers and others, 
in order to collect evidence that could be used to discourage future attempts at 
biopiracy (for example, a firm using intellectual property rights (IPRs) to restrict 
the use of a seed variety that is already widely used but undocumented). Experi-
ence from other countries that have avoided piracy of native varieties suggested 
that evidence of past use of seeds was an effective tool. We subsequently realised 
that to the extent that a digital platform could be used to enable the exchange of 
information between breeders and farmers, it could also be a tool to support par-
ticipatory breeding. We began to co-develop the idea of digital ‘field books’ for 
registering and exchanging data on seed performance. The co-development of 
these field books, which need to include variables that can be practically collected 
by farmers and that are also useful for breeding, and which have to be adapted to 
the requirements of each crop, is a challenging task. Addressing that challenge 
was the sixth key moment of the ongoing T-Lab process through which Bioleft 
is being developed.
Impact, outcomes and pathways
Bioleft is contributing to new pathways of seed development and therefore, in-
directly, also to alternative pathways of development for the agricultural sector, 
such as those based on agro-ecological or other low input practices. Well adapted 
seeds are key to improving the productivity and viability of these alternative 
approaches to practising agriculture. Such alternatives, despite being the systems 
typically utilised by many family farmers (FAO 2018; IAASTD 2009) and widely 
recognised as crucial for diminishing agriculture’s environmental impact (IPBES 
2019), are ill-served by the mainstream seed sector.
To support the creation of those new pathways Bioleft has developed and is 
improving two tangible outputs: a set of material transfer agreements inspired by 
open-source ideas, and a digital platform. The first of these aims to ensure that 
germplasm and its embodied knowledge can circulate freely for future breeding 
purposes. The second aims to connect users and providers of seeds, and to cre-
ate information about seed characteristics and performance that can be used to 
support collaborative breeding. A third expected and important output of Bioleft 
that we are developing, through both the diffusion of the digital platform and 
the enrolment of actors who are interested in using it, is a data set of information 
about users and seed performance that will be a very valuable asset to support 
decentralised breeding. This will require policies for the governance of this data 
which Bioleft is also co-designing with stakeholders.
New seed varieties registered with open-source licences and released for col-
lective improvement are also tangible outputs of Bioleft. In 2018, we registered 
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our first seed, named Ubuntu, a salt tolerant variety of Melilotus (a forage crop) 
bred for agro-ecological production systems by a breeder at the University of 
Buenos Aires and a member of Bioleft’s core team. That variety was transferred, 
in small quantities, to representatives of the Federation of Organizations for 
Family Farming, and the Organization of Indigenous Nations and Peoples of 
Argentina. Subsequently, between 2019 and 2020, 20 additional seed varieties 
were released with an open-source licence: a maize variety, a second fodder crop 
variety, and 18 varieties of tomato. The latter were obtained from a University of 
Buenos Aires project that had recovered tomato varieties from the first two thirds 
of the 20th century. One hundred sixty of those recovered tomato varieties were 
multiplied and 18 selected during a public tasting experiment. Seeds from these 
varieties were then transferred to 300 producers using Bioleft’s open-source ma-
terial transfer agreement.
We have also produced other kinds of outcomes. One is a transdisciplinary 
core team of people and a larger community beyond that core team that is will-
ing to contribute to the development of collaborative approaches to seed inno-
vation for more sustainable agricultural systems. The other is the development 
of new knowledge and skills in three important areas: (a) participatory and co- 
design methods for social innovations aimed at transformation processes; (b) the 
design and use of legal tools for open innovation; and (c) collaborative breeding 
processes. In relation to the last of these, beyond the knowledge gained from day-
to-day work developing Bioleft, two PhD students are also researching processes 
of collaborative breeding within Bioleft as part of their doctorates. One focusses 
on differences and conflicts over knowledge between scientists and farmers in re-
spect of collaboration in participatory breeding processes, and the second on the 
challenges of expanding from participatory evaluation of seed varieties to more 
integrated forms of participatory breeding.
Re-framing processes around seeds and sustainability
Processes of reframing the way in which people think about and approach seed 
and agricultural sustainability problems and solutions, have been important for 
our developing initiative (as discussed further in Chapter 11). This has occurred 
both within the process leading up to the creation of Bioleft, and then subse-
quently as we have experimented with new seed breeding practices.
For example, in the early stages of creating the initiative, it was clear that 
most people critical of existing seed system practices were focussed on immedi-
ate problems with proposed changes to the national seed law that were seeking 
to strengthen domestic intellectual property rights over seeds. Those problems 
were largely related to issues of price and farmers’ access to seeds. Responses 
were framed in terms of efforts to resist those proposed changes. We sought 
to encourage a broader, longer-term view of the problems posed by existing 
seed innovation practices, and of possible solutions. In particular, we sought 
to encourage reflection on the potentially problematic effects of existing seed 
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innovation trends on crop diversity, the diversity of agricultural systems that new 
seeds were able to support, on the structure and ownership of the seed industry 
and on patterns of future agricultural development. Bringing in experience from 
other countries, where stricter intellectual property rights are more established, 
was an important means of fostering that longer term and broader perspective. In 
terms of solutions to that wider set of problems, we also sought to shift discussion 
away from the defensive approach of trying to lobby Congress over reforms to 
the seed law, and explore a more offensive strategy such as our emerging proposal 
to create a parallel open-source system. Much of our earlier work in the project 
involved trying to persuade many initially reluctant actors that our alternative 
way of thinking about and addressing our shared focal problem might be viable.
Once Bioleft had been established, we have been involved in an on-going 
process of reframing as expectations between the various actors directly involved 
within Bioleft have differed, and as we have collectively tried to align those 
expectations or at least reach workable consensus. Although all of the people 
directly involved in Bioleft share the core idea that existing seed innovation 
systems, dominated by a few large companies, cannot support a more sustainable 
agricultural system, and that a more decentralised, and open and democratic 
breeding system is required, there is less consensus, unsurprisingly, about how to 
build such a system. With what specific objectives, using which tools, through 
what processes and involving which actors? And how ‘open’ should seed licences 
be? How much information can or should farmers register in relation to the 
performance of the seeds they are testing in order to contribute to the process 
of collaborative breeding? Should Bioleft charge for certain products or services? 
Which form of governance is best suited to ensure wide participation and demo-
cratic decision making, but at the same time preserve the spirit of the initiative? 
These are some of the questions we continue to discuss and negotiate, and that to 
the extent to which we reach some agreement within the team we advance in the 
direction of creating common expectations. In part, disagreement reflects dif-
ferent interests and perspectives of those involved, but there are also competing 
ways of thinking about, or framing these issues in relation to disciplinary back-
ground and between academics and practitioners (especially between scientific 
breeders and farmers). We do not need to fully agree at every stage with regard 
to every issue in order to continue developing Bioleft, but we have noted that it is 
the implementation of ideas in practice that helps to develop shared expectations 
about what is possible and acceptable. Throughout the whole process, negotia-
tion is crucial, as is a willingness to let go of top-down control and direction.
Our collaboration with actors outside of the Bioleft team has also involved 
efforts to articulate, discuss and sometimes reframe objectives and expectations 
For example, experience working with the seed breeding group at the University 
of Buenos Aires working on recovered tomatoes has been a good example of the 
need to create workable alignments around shared ideas and aims, and the effort 
involved in doing so. Looking to the future, it will be important to create space 
to discuss and negotiate ideas about open-source innovation with actors within 
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the dominant seed innovation regime. For example, many domestic seed firms 
adopt a business strategy based on being first movers in seed innovation, which 
is entirely compatible with some open-source ideas, at least in terms of the free 
circulation of germplasm for plant breeding. We think there are strong possibili-
ties to work with such actors, although this will require challenging mainstream 
assumptions about intellectual property and innovation.
Innovation and alternative pathways
Bioleft was created and developed under the assumption that innovation is one 
of the main drivers of transformation. The initiative is developing and testing a 
novel, disruptive way to develop and exchange seeds and information; one that, 
in clear contrast with the market driven mainstream seed innovation system, 
is based on cooperation, collaboration and solidarity, and not only on profits 
(which are possible within this alternative system, but not via the exclusive ap-
propriation of seed germplasm). A key challenge for us has been to think about 
how seed innovation, in the absence of the legal ability to exclusively appropriate 
new knowledge (embodied in a new seed variety) can nevertheless work. The 
key inspiration here is open-source software, and Bioleft, like other open-source 
seed initiatives in other countries, is exploring how those ideas can be adapted 
and applied in seed systems.
In order to prosper in the Argentinean context – where the actors and in-
stitutions that help to constitute and reproduce dominant agricultural systems 
are extremely powerful – we were interested in whether a disruptive idea like 
Bioleft could act as a ‘bridging’ innovation, linking actors with different ideas, 
and perspectives on, and priorities about, food and agricultural sustainability. It 
is not too difficult, for example, to imagine innovations such as an open-source 
breeding initiative that both promise to support greater diversity in agricultural 
production with the development of domestic technological capabilities, thus 
‘bridging’ across the priorities of different institutional actors, and creating ac-
tionable consensus. This seemed important because we wanted to create alliances 
between actors that possess different resources, able to bring in and link the skills, 
knowledge, political support and markets that will be needed if more sustainable 
and socially just, but disruptive, pathways of change are to be politically and 
practically viable.
Initially we tried to interest people in open-source seed breeding ideas who 
held very different views of the problems posed by seed market concentration and 
agricultural intensification, such as the domestic seed industry trade association 
(which represent both large and small seed firms), but here we failed. We did 
however find that the idea of an open-source seed breeding initiative resonated 
with university-based seed breeders, rural NGOs, agro-ecological producers, 
and scientists from the government’s agricultural research service. We subse-
quently found that farmer-breeders, organic farmers who produce for export 
on medium-sized farms, small seed firms in the organic and biodynamic sector, 
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and farming associations representing small family farmers, were also interested. 
This coalition of actors and institution provided the basis upon which we began 
discussing and developing Bioleft. There are three reasons why we think we 
managed to interest those different groups of actors, even though they might not 
necessarily agree on what a more sustainable agricultural system might look like, 
or what the priorities are for achieving a more sustainable agricultural system.
First, the open-source idea behind Bioleft is appealing because all those groups 
want to ensure that useful seed varieties and traits bred by the public sector and 
by farmers themselves are not captured by large seed firms in the future, which 
would restrict their widespread use for breeding, irrespective of any divergent 
views about what a more desirable set of future agricultural practices should 
consist of. Second, open-source seed innovation is interesting to actors who want 
to sell or provide new seeds, to those who are primarily interested in ensuring 
unrestricted access to seeds, and those interested in expanding crop biodiversity. 
Third, an institutional innovation like Bioleft is compatible with the existing 
mainstream seed breeding system and with the associated legal structure based 
on strict intellectual property rights. It can be accommodated without major 
changes to the status quo even though, as we would argue, it is quite a radical idea 
and suggests a transformative change in the ways seeds are created, shared, sold 
and used.
The key more general point here and one that we think is interesting is that 
innovations that can ‘bridge’ divergent perspectives on sustainability play an im-
portant role in forming alliances between different interests, and thus help to 
reconfigure social relations around socio-technological systems in ways that can 
open up space for more sustainable pathways of change.
Networks, alliances and collective agency
We have put considerable effort into forming alliances with a range of people 
and institutions as we have developed Bioleft, and of embedding Bioleft within 
wider networks. This has been key to making the initiative begin to work. At 
the beginning of the project, with only a handful of social scientists as part of 
our core team, and some limited funding, it was clear we lacked the capacity to 
take the idea of an open-source breeding initiative very far. This was especially 
so given that none of us were central actors in either the mainstream Argentinean 
seed system or the various social movements that sought to challenge that regime 
(although we had good contacts in each of these, mainly through previous re-
search work).
We therefore sought to expand our core team to include people with dif-
ferent sets of skills and knowledge, and that were involved in wider seed and 
agricultural networks of various kinds. Over the period from 2015 to 2019 we 
slowly added diverse people both from within and outside academia to our 
core team, with expertise in agronomy, intellectual property law, journalism, 
plant breeding, agricultural extension, anthropology, economics, and software 
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programming as well as farmer-breeders, representatives of farmers organisa-
tions, and a manager of a small seed firm (see Figure 6.2). We have also worked 
intermittently with designers, a visual artist and a musician. Adding people 
gradually has been important so as to ensure that we develop a consolidated 
group, and that we have been able to take advantage of development opportu-
nities as they arise.
It is striking just how broad our core team is, in terms of backgrounds and 
expertise, and we have learnt that establishing a venture, such as Bioleft, from 
scratch really does require such diversity. This might not be news for entrepre-
neurs starting a new business or non-profit organisation, but from the perspective 
of traditional academic-led research it has been an eye-opener, despite the con-
temporary emphasis on the importance of transdisciplinary work. Early on in the 
initiative, it was obvious that we would need people with expertise in agronomy 
and intellectual property law in order to be able to understand plant breeding, 
to communicate with and enrol breeders, and to develop an open-source licence 
in a way that worked within the framework of domestic legislation and practice. 
We subsequently realised that communication would also be vital, in part so as 
to gain support from different kinds of communities (and so we employed a jour-
nalist, who was already working on ideas around commons, and worked closely 
with a filmmaker). By 2017 we also managed to persuade a senior university 
plant breeder, an extension worker and two farmer-breeders to work with us, 
which has been key, not only for their expertise, but also their access to plant 
breeding and farming networks.
People on our core team have either given their time voluntarily (which has 
been a little easier for those employed by universities, with relative flexibility 
as to how they allocate time) or were paid for part-time work, or have worked 
with us as part of a funded doctoral programme. We raised a small amount of 
additional funding, beyond the end of the initial project, which has been vital 
to enable some of our team to be paid, and for our fieldwork costs. Critical 
to our ability to enrol a transdisciplinary group is that people have been very 
enthusiastic about and ideologically committed to the ideas behind an open, 
collaborative form of production (and so willing to gift their time to the ini-
tiative or exchange it for less money that they could earn elsewhere). We have 
also run Bioleft in a relatively non-hierarchical manner so that people who 
participate in the core team feel they have agency to influence how the initia-
tive develops, which has helped enthuse people, and persuade them to continue 
working with us.
Beyond developing our core team, we have also put a lot of effort into creating 
a wider network of support with potential allies, and of linking Bioleft to ex-
isting, broader seed and agricultural networks. Those potential allies and wider 
networks include domestic actors, such as government departments, seed banks, 
alternative farming associations and rural social movements and existing net-
works of public sector plant breeders interested in, say, breeding in fodder crops 
(as shown in Figure 6.1). They also include international bodies such as overseas 
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universities and global funding agencies working on sustainability issues, and 
a global network of open-source seed initiatives, which one of us from Bioleft 
currently chairs.
In building that wider network of support we learnt two things. First, it was 
more productive, in the early stages of the project, to try and enrol people and 
institutions who shared our overall perspectives on the problems with existing 
seed systems, and the values implicit in open-source solutions. Very early efforts 
to try and work with more diverse groups did not work well, as described earlier 
in this chapter. Yet, once Bioleft was operating, in the sense that we had begun 
releasing new seed varieties, working with institutions such as the National In-
stitute for Agricultural Technology, the National Seed Registration Authority, 
and some medium-sized domestic seed firms, was more productive because we 
were able to demonstrate the ideas behind Bioleft. Figure 6.2 shows the sequence 
of our engagement strategy followed in this respect, with an initial attempt to 
talk to and collaborate with a heterogeneous group of people and institutions, 
followed by a narrowing down to a more aligned group, and finally broadening 
once more.
The second issue we learnt was that given few resources on our part, in terms 
of both funding and core team members, it was important and useful to try 
and find, and take advantage of, synergies with other, existing initiatives and 
networks on seed breeding in order to advance our project. For example, by col-
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FIGURE 6.1 Alliances and network expansion.
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pollinated maize and tomatoes, we could begin to test whether our open-source 
licences might work in practice, as well as enlarge the community of people 
working with Bioleft.
During the early phases of developing Bioleft we were not very influential 
within the Argentinean seed system. While actors within the mainstream seed 
system (for example, established seed firms, seed trade associations and agencies 
within the Ministry of Agriculture) did not view us as a direct challenge to the 
status quo, for the reasons we described earlier in this chapter – for example, we 
were not campaigning to change existing intellectual property law – ideas about 
open-source innovation were nevertheless met with scepticism. In part this was 
because it was not clear that there was a viable business model behind the idea 
of Bioleft. At the same time, many actors who have traditionally resisted main-
stream seed systems were distrustful of our initiative. Here campaigners had typ-
ically sought to preserve farmers’ rights to save and reuse seed, and were hostile 
to any system of property rights. Since Bioleft proposed to use contract law and 
existing intellectual property law to mandate sharing people were suspicious.
Our agency to influence other actors and nurture change, as a group of people 
collaborating in the development of Bioleft, is in part individual, and in part the 
collective actions of our team and other actors within the networks which we are 
part of. At an individual level, influence varies depending on the different kinds 
of expertise, authority and contacts that members of our core team possess – in 
relation to any given topic or issue. For example, one plant breeder, who became 
part of our core team in 2017, was very well regarded and influential, both within 
the national plant breeding community, but also within parts of national gov-
ernment with whom he had previously interacted closely. His presence as part 
of Bioleft was key to ensuring that other plant breeders turned up to events and 
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FIGURE 6.2 Bioleft engagement strategy.
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government and other public sector institutions, and persuading those actors to 
take the initiative seriously.
The collective agency of our initiative is more difficult to identify and un-
derstand. In part, it appears to be a product of the combination of appropriate 
kinds of expertise, contacts, and then actions, of the core team as whole, as well 
as the ways in which we have managed, or otherwise, to work together and 
with people in our wider networks. For instance, we were only able to work 
effectively with an open-source software company – which we had contracted 
to work with us – once we also employed a programmer within our core team. 
The programmer was able to understand the kinds of things that the breeders 
and farmers within our group were interested in and to then translate these in 
interaction with the software firm, in ways that other members of the team had 
been unable to do successfully.
In another example – where we failed to persuade others to work effectively 
with us – we co-organised a seed fair in 2018 in the north of Argentina with 
organisations belonging to two national associations representing family farmers, 
hoping to enrol those organisations into Bioleft. Even though we had planned 
the event with representatives of the national associations, who were enthusi-
astic about Bioleft, only a handful of representatives of farmers’ organisations 
participated, and with their own agenda, which bore little resemblance to our 
plans. A lack of prior interaction with family farmers’ organisations, and some 
misunderstandings and poor communication within our networks contributed 
to those difficulties.
Another way in which we can understand the source of Bioleft’s collective 
agency, and we think an important one, is as a result of the practical demon-
stration of our ideas. By releasing new open-source fodder crop varieties, maize 
varieties and ancient tomato varieties with an open-source agreement, and 
generating media coverage about those initiatives, we have encouraged plant 
breeders, farming organisations and an interested public to join the initiative 
and experiment with us in ways that merely writing or talking about a new idea 
could never match. For example, the government agency responsible for regis-
tering seed varieties is willing in principle to find a way to allow ‘informal’ seed 
varieties released with a Bioleft licence to become legally registered – something 
that would undoubtedly be far more difficult if Bioleft was just an idea on paper. 
Of course, writing and talking about new ideas remains important in trying to 
persuade the academic community, policy-makers and other stakeholders about 
how best to think about problems, and about how they might act on them. But 
by doing so, alongside socio-technical experimentation, those activities become 
a more powerful source of agency.
Specific insights from the Argentinean case
We conclude by highlighting some of the key things we have learnt about the pro-
cess of developing Bioleft. First, is that both social and technological innovation 
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are central to processes of system transformation. The sustainability transitions 
literature has always emphasised that while new kinds of technological artefacts 
may provide opportunities to solve social problems in a more sustainable way, 
those artefacts cannot be meaningfully separated from the novel or reconfigured 
social processes that – in combination with new artefacts –  constitute an inno-
vative technological practice. Attention in sustainability and innovation policy 
nevertheless often tends to focus mostly on creating material novelty, as if un-
sustainable material artefacts, such as chemical pesticides, are the fundamental 
problem, rather than the social institutions and practices that have evolved to 
create and support the use of those artefacts. Our experience with Bioleft under-
scores how new ways of organising activities, with new more sustainable logics 
and principles, and that motivate and mobilise different kinds of actors, are for 
us the key innovation in thinking about reconfigured seed systems. Novel arte-
facts, in the sense of new kinds of seeds, and then perhaps in the longer term and 
indirectly, reconfigured agricultural production practices, flow from those new 
social practices.
A second thing we have learnt is that the kinds of social innovations Bioleft 
has been experimenting with need to be disruptive in order to offer a more sus-
tainable pathway of change; they need to try and build an alternative, based on a 
different, imagined future. Doing so is difficult, not least because the kinds of ac-
tors that need to start doing things differently, such as plant breeders, agricultural 
extension staff, regulators and farmers, work and operate within existing struc-
tures and institutions for organising seed breeding and production. A novel idea 
for doing things in a more sustainable way not only needs to appeal to a relatively 
wide range of actors with different perspectives, interests and institutional loca-
tions (a ‘bridging innovation’, as we have described it in this chapter) but perhaps 
more importantly, it is much easier to pursue and develop such ideas if they avoid 
fundamentally challenging those existing structures and institutions, so that they 
do not get destroyed from the outset by existing interests. The dilemma here is 
that novel ideas that do not fundamentally challenge existing structures and in-
stitutions often offer little in terms of sustainability. Open-source ideas are a very 
good example of a social innovation that might be able to finesse that dilemma. 
They are quite profound in their implications, and offer, at least symbolically, an 
imagined future that appeals to many people, but they can also operate alongside 
existing institutions and practices, and do not directly or at least immediately 
undermine them.
Third, we want to emphasise the importance of transdisciplinarity in building 
a team of people that are able to explore and begin to develop a research-led so-
cial innovation. This is crucial, not only to obtain the wide range of capabilities 
involved in this kind of action-oriented research, but also to gain access to the 
diverse communities and networks that putting any innovation into working 
practice will need to negotiate with and involve. By bringing plant breeders, ex-
tension workers, seed firms and farmers into our core research-action team, our 
initial ideas were tested, contested and expanded to accommodate the views and 
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concerns of these communities. For example, we had to adapt our ideas about 
the design and content of open-source clauses in order that public sector breeders 
were able to transfer their varieties with our contracts in ways that fulfilled the 
requirements of their institutions. We also had to pay much more attention to 
issues of accessibility and user interfaces when developing our digital platform 
in order to enable communication with different types of farmers. And in ex-
perimenting with participatory breeding, the extent to which knowledge gen-
eration can effectively be decentralised and performed collaboratively is an issue 
that we could not begin to address properly in the absence of the diverse views, 
knowledge and experience of our transdisciplinary team. As emphasised earlier 
in this chapter, the ability to demonstrate how an initiative works, even if only 
as a prototype, is a critical source of agency, for example, in terms of persuading 
people and institutions to support us and work with us.
Fourth, in building the core team of Bioleft it has been very important, for 
us, to move from processes of co-design and co-production, as emphasised in the 
sustainability science literature, to a process of co-ownership. Novel solutions to 
sustainability problems perhaps not only have to be developed jointly, but they 
also need to be appropriated by all actors. An imagined future needs to be shared. 
This, of course, has its difficulties, not least the practical and time-consuming 
need to constantly negotiate how an initiative like Bioleft should develop, and to 
relinquish some degree of power over that process.
Fifth, as the socio-technical transitions literature emphasises, and as we have 
discovered in practice, putting novel ideas into working practice requires that 
existing institutions also evolve to accommodate those new ideas, which requires 
the ability to persuade others of new ways of conceptualising problems and the 
ability to exert political influence. So, in building networks of support for Bioleft 
it has been crucial not only to consider enrolling actors that can help to build the 
initiative from within, for example, by bringing in complementary capabilities, 
but also from the outside, by bringing in people who have the capacity to lobby 
and influence existing institutions. For instance, new seeds, bred by farmers can 
only be exchanged within an open-source system if existing regulatory insti-
tutions do not penalise the activities performed by small- and medium-sized 
farmers, on the grounds that those farmers are not registered as seed traders and if 
the seeds they develop are not stable, unique and uniform as existing regulations 
require. In aiming to deal with this problem we have had to lobby and persuade 
the National Seed Institute to consider changing wider regulatory rules to ac-
commodate Bioleft activities.
Finally, we have also learnt that the contexts and cultures in which we have 
created our initiative are important to take into account when thinking about 
why and how ideas like Bioleft have been feasible to develop, and whether or not 
the process and design might work in the same ways in different settings. Ar-
gentina is a country where civil society is very active and demanding, and where 
there is a low level of trust in government. This leads some groups of actors 
to support grassroots initiatives that could address some current sustainability 
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challenges. As researchers, we took advantage of this and worked as intermedi-
ary actors between farmers, breeders and institutions, helping to create a civil 
society- based initiative with our role as bringing people together, obtaining re-
sources and combining knowing and doing.
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Introduction
The Africa Sustainability Hub (ASH) has been running since 2015 and has aimed 
to showcase a model of transformative partnership that harnesses research and 
policy on the kinds of sustainable technologies and innovations which could 
inform Africa’s actions in the post-2015 Sustainable Development Goals (SDGs). 
In a crowded global research environment, the hub is a platform of interna-
tional, trans-disciplinary action-oriented work with a strong focus on practi-
cal responses – including the development of new concepts, tools and methods. 
ASH has accumulated experience in low carbon transitions and expertise in low 
carbon innovation, as well as environmental policy and governance. ASH has 
also established strategic linkages with a wide array of stakeholders and actors, 
including the research community, civil society, government and development 
partners.
For the ‘Pathways’ transformative knowledge network (TKN) work, ASH 
has been pursuing action research focussed on enabling sustainable and equita-
ble access to Solar Home Systems (SHS) for all via mobile-based payment sys-
tems, including those who cannot participate in micro-financing schemes. ASH, 
hosted at the African Centre for Technology Studies (ACTS) together with the 
other members of the Hub – the Africa Research and Impact Network, African 
Technology Policy Studies (ATPS) network and the Stockholm Environment 
Institute (SEI) – has continually aimed at gathering socially inclusive evidence 
on various sustainability pathways and sustainable technologies and innovations 
for low-carbon energy transitions that meet the needs of the poor. There has 
been a focus throughout on research that interrogates whether dominant business 
models create ‘pathways’ (towards enhanced access to clean lighting and cooking 
solutions for the poorest in Africa) (Ockwell et al. 2019).
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The basis of the ASH work is built on fundamental sustainability questions 
in Africa’s energy transition journey. Despite efforts around renewable energy 
alternatives, these technologies have been limited in their penetration into the 
everyday life of society and especially the poor. For example, bio-digesters in 
Kenya and Rwanda had been installed at a rate of just 0.3% of the technical po-
tential by 2010, mainly for cooking (Tigabu et al. 2015). This and several other 
projects are usually characterized by failures to attend to the social aspects of 
local cultural practices around energy consumption (standing up to cook, using 
specific-sized pots, etc.), or linked energy services (heating and lighting homes, 
repelling insects, etc.). With regard to lighting/electricity, even though there is 
increasing grid connectivity aided by the key government programmes such as 
the Last Mile Initiative, affordability and reliability of these connections remain 
a challenge to most people especially in rural areas (Atela et al. 2020). The off-
grid solar home systems market has been growing fast, with the Kenyan solar 
energy market becoming one of the most advanced in Eastern Africa; however, 
the country is still not sufficiently exploiting its solar energy resources and as-
sociated utility pathways (Muok et al. 2015). As of 2015 (at the inception of this 
project), the leading mobile SHS firm in East Africa (M-KOPA) had just 180,000 
households across Kenya, Tanzania and Uganda as customers (Fox 2015). The 
solar energy has mainly been promoted to replace some of the lighting options 
such as kerosene, but has not focussed on other utility options such as cooking, 
where a number of sustainability concerns still exist, given that most people, i.e. 
more than 70% of Kenyans still using biomass for cooking (Karanja & Gasparatos 
2020).
In most of the energy transition efforts, large amounts of resources have 
been spent on assisting those at the bottom of the economic pyramid to tran-
sit from inefficient to efficient energy use, but with numerous sustainability 
concerns (Ockwell et al. 2019; Negro et al. 2012; Bhattacharyya 2012). We 
see the key issue here as the relatively techno-centric approaches to promot-
ing the various renewable options in ways that create a path dependency of 
business models combined with a poor understanding of the socio- cultural 
and political contexts of these technologies in Africa (Gigante 2016). A 
pathway to a low carbon economy must be socially responsive and inclu-
sive. More broadly, these technologies need to be integrated into the politi-
cal economy of low carbon development at both national and regional levels 
(Newell et al. 2014).
This gives a broad problem space of the access to and payment of SHSs, in 
particular for low income households, with a goal of distributing and financing 
models that enhance the equitable access to SHSs. The technological innova-
tions towards renewable energy access in Kenya have continually evolved, bring-
ing about dynamic and varying framings of the problem space and associated 
transformation.
There has been a broad social recognition of the existence of a problem con-
cerning pro-poor access to solar PV. However, according to the general public, 
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there has been a limited social imaginary of the diversity of possible sustainable 
and equitable pathways, closing down futures across civil society. This is re-
flected in the wider media interest in pro-poor solar PV, which has only been 
addressed in generalities. There has also been a significant research gap around 
pro-poor solar PV initiatives, with a focus on just a handful of sites (Millan & At-
ela 2017), without attendance to mobile-payment systems. Likewise, the private 
sector has only approached pro-poor solar PV initiatives with a limited focus, 
generally failing to leverage research to assess model effectiveness, in particular 
around alleviating energy poverty.
The emergence of Pay-As-You-Go (PAYG) micro-finance enterprises is an 
extension of the pico-solar market, which has developed within the already 
prominent solar PV market in Kenya that has been present since the late 20th 
century (Muok et al. 2015). Unsurprisingly, the benefit structure of the technol-
ogy and business models has generated conflicts – should the entrepreneur or the 
low-income customer benefit, or both? And how, if at all, should SHS articulate 
with government strategies for grid-based electricity systems?
There has been little research on this problem space, but the Africa Sustain-
ability Hub has had a long-standing reputation of mediating between research 
and policy dimensions, providing evidence-based research and policy analysis to 
enable the engagement of diverse actors. This means that ASH continues to sup-
port inclusive low carbon innovations in the space of a Kenyan population with 
low electricity access, high costs and low reliability. It has been our hope all along 
that providing a robust evidence base upon which to explore this challenge will 
facilitate the generation of innovative approaches.
Theory, research and action
ASH started this research process with a Participatory Impact Pathways Analysis 
(PIPA) exercise to outline the key stakeholders concerned with pro-poor mo-
bile payments for solar PV. This exercise outlined the sorts of actors involved 
in the problem space, as well as their relative power to effect change and their 
alignment to ASH’s proposed solution. As can be seen in Figure 7.1, the PIPA 
(carried out at the inception workshop in April 2016) identified a high number of 
concerned government actors, who alongside the private sector were identified as 
the most powerful stakeholder sectors.
Like other hubs, ASH applied the transformation laboratory (T-Lab) approach 
throughout the research, which involved a diverse cross-section of stakeholders. 
This aimed to generate rich and diverse insights into what needs to be done or 
changed to enable equitable and sustainable access for all to solar PV systems via 
mobile-based payment systems. The T-Lab process in particular was seen as crit-
ical to the project because of its key focus on transformation. This challenges the 
dominant approach of holding discussions that usually end up as ‘talk-shops’. Ad-
ditionally, the Kenya hub from the outset planned and integrated cross- learning 
with the China Hub (Chapter 8).
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To achieve the aim of generating an evidence-base on whether mobile-based 
payment systems for SHSs as an innovation can be transformative, a broad pro-
cess methodology was outlined. This process aimed to start with a baseline field 
study that included mapping out the problem space and initiating a process of 
participatory engagement, “opening up” pathways to transformation, inter-
acting to cross-pollinate perspectives, and closing down on possible futures to 
guide to the core issues. Eventually, a build-up of insights from the first T-Lab 
workshop in Kenya evoked a process of iterative evaluation that led to the 
presentation of a synthesis of the evidence base, in which stakeholders would 
enrich the process.
Key moments in the T-Lab process
The T-Lab process was identified as a useful methodology for this problem 
space because of: a) its complexity; b) conflict over the space; c) an urgency for 
solutions; and d) the chance to build a practical transformation. Its complex-
ity derives from the diversity of divergent actors, often with similar overall 
missions but differing policy solutions. This has emerged as a central conflict, 
with governmental preferences for on-grid expansion clashing with a private 
sector focussed on fiscal policy. Nonetheless there is a strong sense of urgency, 
with government stakeholders taking seriously their obligations to low-income 
households, and a vibrant private sector keen to do business and enhance access 
to energy.
While there is a general consensus on the need to scale access to electric-
ity, especially to low-income households, there has been little effort towards 
making existing initiatives complementary. For instance, the national govern-
ment funded and supported a project to instal SHSs in public schools but was 
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FIGURE 7.1  Envisaged stakeholder engagement in the PAYG solar market, based on a 
PIPA exercise (April 2016).
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ambivalent about developing robust policies to support the broader solar sector. 
This was primarily so due to the fact that it involved a project implemented to 
support the rollout of solar laptops in schools (Standard 2016). On the other 
hand, the private sector has been working on enhancing access to electricity 
through mobile payment systems, but the government has not made any ex-
plicit engagement to support such projects, within a broader antagonism to solar 
energy. This was a central paradox that ASH aimed to unravel at the T-Lab 
workshops, facilitating dialogue on how the different approaches can be made 
more mutually beneficial.
ASH integrated the T-Lab process into her other existing initiatives, in 
particular those related to energy access and the broader political economy of 
low-carbon transition. The hub aimed at using the T-Lab process to unearth 
the barriers and opportunities to transformative change in access to energy, thus 
informing the design of other projects.
T-Lab workshop 1
The first T-Lab workshop for the Africa Sustainability Hub was held over two 
days in early 2017 in Nairobi, Kenya, engaging 18 participants/actors drawn 
from across different sectors such as the government, academia, NGOs, private 
sector, technology agencies, end users, and the media. These actors were iden-
tified based on broad criteria including institutional diversity, experience and 
capacity, influence and networks.
Open discussions were first held as an attempt to frame the overall problem 
by bringing stakeholders into the same space. This was followed by a process 
of opening up the discussion using two rounds of the World Café method 
(Estacio & Karic 2016). This is a creative, simple, effective, and flexible process 
for leading a collaborative dialogue with a large group of participants, where 
knowledge is shared within smaller groups. Participants are invited to discuss 
a topic of mutual interest in three or more rounds of conversations, with each 
member of the group moving to a different new table at each round. This 
method is effective in bringing together individual ideas into one comprehen-
sive message.
The first World Café allowed for a more detailed discussion among groups 
of participants, thus generating more insights into the sustainability challenges 
facing mobile enabled SHS, but also allowed for building consensus on various 
issues towards closing down. The second World Café generated options for ad-
dressing these challenges and the institutions and actors relevant to pursuing 
these options through a Participatory Impacts Pathways Analysis (PIPA) pro-
cess. After each group outlined their understanding of the problem and atten-
dant solutions, they moved around other tables at timed intervals to make inputs 
on the different aspects. This allowed for a final deliberation at the end of the 
workshop to identify divergent and convergent perspectives, upon which con-
crete steps of engagement could be outlined. Concurrently, PIPA exercises were 
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deployed throughout the workshop. The outcomes of such options were docu-
mented in various forms (written and digital outputs) thus forming the basis for 
the subsequent T-Lab workshop.
Overall, the first T-Lab workshop provided a number of preliminary insights 
into the problem space, explored in detail in the technical report that emerged 
from the event. This included an appreciation of the broader policy landscape for 
solar in Kenya (and a list of policy documents relevant to solar energy in Kenya – 
see Table 7.1) and an exhaustive menu of sustainability challenges and concerns 
facing mobile-enabled SHS. The workshop identified no less than seven per-
spectives on transformation, illustrating the breadth of discussions. A commu-
nity of practice emerged from these discussions and was sustained throughout 
the T-Lab process.
TABLE 7.1  Policy documents relevant to solar energy in Kenya (2016)
Policy Focus
Kenya’s constitution, 2010 Clean and safe environment as a basic right 
Kenya Sustainable Energy 4 All action Clean and sustainable energy for all social 
agenda groups with 80% from renewable sources 
such as solar
Kenya Climate Change Action Plan Targets renewable energy, e.g. solar wind 
2013–2017 to meet as one of the priority low carbon 
development pathway.
Kenya Nationally Determined Prioritizes renewable energy, e.g. solar wind 
Contributions to meet mitigation commitment under 
the Paris Agreement
Kenya Climate Change Act, 2016 Supports energy conservation, efficiency 
and use of renewable energy
Feed-In-Tariffs Policy on Wind, Biomass, Provides tax incentives for imports on 
Small-Hydro, Geothermal, Biogas and renewable energy
Solar Resource Generated Electricity, 
Revised in 2012
Second Medium-Term Plan (MTP) of Supports investments in renewable energy, 
Vision 2030 i.e. 70% of energy investments from 
renewable sources
Kenya Green Economy Strategy and Prioritizes solar energy and other 
Implementation Plan (GESIP), 2016 renewables as part of green economy 
transition
Least Cost Power Development Plan Highlights that solar is suitable for off-grid 
(LCPDP), 2011–2031 but not on-grid electricity generation
Energy Act, 2006 Supports a diversity of energy sources 
including renewables to meet Kenya’s 
energy demand 
Rural Electrification Master Plan Aims to connect all Kenyans to electricity 
National Environment Policy, 2013 Supports clean energy such as solar – 
supportive to clean environment
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Enhancing the reach and scale of the mobile solar payment systems was 
found to be critical to having a bigger impact footprint. It was crucial to bring 
in sector players and stakeholders across different levels of the private and civil 
society actors, to broaden engagement up and outward from their initiatives. In 
the same breath, engaging universities, innovation centres and technical educa-
tion facilities helped to tap into home-grown research knowledge and innova-
tions, to enhance the mobile payment systems and increase the transformative 
footprint. Broadening out to include regulatory agencies such as the National 
Environment Management Authority (NEMA) allowed the hub to shape effec-
tive policy and innovation interventions around specific issues such as e-waste. 
The end user involvement beyond usage was noted as critical in enhancing 
the transformative impact of the mobile solar payment systems. Constant en-
gagement with device distributors and other private sector actors such as solar 
solutions providers and the end users helped to sensitize the local communities 
to the products and broaden the discourse to include access to clean energy. It 
was found that this enhanced the acceptability and ownership of the initiatives. 
Towards this end, efforts to enhance interventions through inculcating inno-
vation systems among the community of practice provided solid ground for 
the preparation of the second T-Lab, as well as allowing the hub to translate 
transformative narratives into concrete interventions that can be evaluated and 
measured.
Initial insights from the first T-Lab focussing on the case of M-KOPA (M 
meaning ‘mobile’ and KOPA meaning ‘to borrow’) revealed that the mobile 
PAYG approach, within a period of less than five years, had so far connected 
about 330,000 homes (mainly the rural poor) in East Africa to solar power and 
about 500 new homes were being added every day. The second T-Lab was there-
fore designed with M-KOPA in mind, to suggest piloting the changes suggested, 
analysing more pay-as-you-go systems, and having more field research. The 
T-Labs are a process rather than just events, and it was important to engage 
stakeholders throughout the process. The hub developed different outreach and 
publicity platforms and approaches, including writing articles in a leading daily 
newspaper.
At the mid-point survey (carried out between the two T-Lab workshops), 
three key developments were identified. The first was a change in attitudes, 
whereby most, if not all, of the participants expressed interest in mutual col-
laborations, or at the very least engaged in learning the problem space. The 
second was a more specific set of participant to participant engagements, such 
as a county government official negotiating with a PAYG merchant on the 
use of the products in their county. Third, there was a growth in the un-
derstanding of various socio-economic contexts and applications, as well as 
a commitment in principle to exploring them within their own specialist 
systems. It was established that bringing otherwise disconnected stakeholders 
together helped bridge perspectives although more structural changes would 
take time.
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T-Lab workshop 2
The guiding approach of the second T-Lab workshop in June 2018 was around 
combining rigorous academic ideas and analysis with real-world challenges and 
stakeholders. Particularly important was the recognition and identification of 
the private sector in the solar energy transformation in Kenya, with an emphasis 
on the challenges and transformative impact of PAYG services to low-income 
households in Kenya. Participants were drawn from various sectors including the 
private sector, civil society, the government – both national and county govern-
ment entities, academia, research organizations, the media and even M-KOPA, 
who deliberated on the various perspectives of transformation and sustainability 
in the context of the SHS space.
After the first T-Lab workshop (“seeing the system” stage), it had been re-
alized that certain issues had to be looked into in-depth to make the whole 
transformation process successful. In designing the “innovation” stage, the key 
questions were generated. These questions were not just limited to understand-
ing the broader benefits, governance and horizons and gaps of the space, but they 
were also concerned with the specific forms of innovations needed, the actually 
existing policies on the ground, the challenges of scaling up the space and delv-
ing into the participants’ understanding of a transformative space.
One outstanding feature for the second T-Lab workshop was its focus on the 
specifics pertaining to the innovation needed. This specificity in research would 
later see participants in this T-Lab workshop generate specific socio-technical 
innovation ideas, specific governance approaches, etc., all of which were centred 
on improving the space.
The methods of engagement in the workshop unfolded constructively, incor-
porating individual presentations, breakouts, plenaries and World Cafés. These 
created a platform for a great deal of knowledge transfer and idea generation as 
the expert and diverse groups shared perspectives.
Lessons from the T-Lab process
The project demonstrated the importance and significance of combining inno-
vative and rigorous academic ideas and analysis with real-world challenges and 
stakeholders. Even seasoned actors in the sector found the workshops insightful 
and revelatory at times. The T-Lab approach broadened out the research process 
by including diverse actors with different expertise and experiences within the 
space, and diversity and heterogeneity of factors was a major feature of both 
T-Lab workshops.
The T-Lab process moved through four discrete phases. In trying to produce 
a collective sense of the need for change, there were thorough engagements 
and interactions between stakeholders at the T-Lab workshops. This was both 
to keep stakeholders aware of what changes were needed in the space, and to 
help elicit the views and ideas that underpinned T-Lab agendas. From this, ASH 
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was able to make visible alternative views about the space through stakeholder 
consultations. These alternative views also helped in “designing the innovation”, 
with some possible solutions given in the second T-Lab workshop. A consensus 
was then encouraged by managing the different fields of view of the stakeholders, 
merging their ideas and different schools of thought.
Interestingly, an alignment between research organizations, civil society and 
academia with the private sector (more than expected from the initial PIPA) was 
noted. The private sector was seen to have accomplished a lot in the space despite 
numerous challenges such as a lack of policy support, import taxes, cost effec-
tiveness and the quality of products/standards. The national government and 
policy-makers were more reluctant in their support of the private sector in the 
space. This sparked positive criticism of the policy-makers who were challenged 
to identify good initiatives in the private sector and support them.
Co-production through the T-Lab process was evident from the workshop 
participation which was drawn from a wide variety of stakeholders ranging from 
national and sub-national government entities including regulatory bodies; the 
private sector involved in the mobile-enabled solar trade and energy practition-
ers; major universities such as Strathmore which hosts an energy research centre, 
a UK university represented by a research student and other research organiza-
tions; civil society; the media; and PAYG business representatives and end users. 
This brought together perspectives and competing interests, especially between 
both the national and county governments and the private sector. Overall, this 
positively affected the knowledge produced by enriching the diversity of stake-
holders and industry players.
Contribution of the T-Lab to outcomes and pathways
The Transformation Pathways project managed to spur dialogue among the var-
ious stakeholders in the energy sector, with many of them (including ASH) com-
mitting to follow up on aspects of the project closest to their interests. Other than 
creating alliances, there was recognition of the role of the private sector in the so-
lar energy transformation in Kenya: the T-Lab was a revelatory experience which 
led to the realization of how challenging and transformative the PAYG initiative 
had been to the majority poor in Kenya. Although the national government was 
making some strides in enhancing energy access through grid extension, the 
private sector was seen to have accomplished a great deal, despite the numer-
ous challenges listed above. As of January 2018, MKOPA had connected over 
600,000 homes to affordable solar power (as noted in the second T-Lab workshop 
report). While the hub did not note a significant change in the stakeholders it did 
not engage with, alternative views about the space emerged through consulta-
tions between the stakeholders. These alternative views also helped in ‘designing 
the innovation’ – a series of proposals discussed later in this chapter.
Most participants were very appreciative of the process and described it as 
transformative in itself, given that it provided a forum for academia, research and 
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policy and industry actors to put their perspectives on the table for a more col-
lective solution moving into the future. The forum opened up opportunities for 
various stakeholders involved to understand and acknowledge the various trans-
formative work going on in the solar industry, including a diversity of products 
such as SHS units, solar roofs, solar panels and new stoves. Most participants were 
therefore of the view that engaging people from different fields helped to unlock 
the potential for shaping transformation.
Bringing together some of the end users of the PAYG systems saw them discuss 
some of the challenges they face in the use of the product (e.g. tariff costs/charges 
associated with the PAYG service providers’ customer care calls). These and other 
challenges identified by the users saw the push for a transformation within the 
space. In addition, an ‘alliance’ was formed by the stakeholders joining forces to 
counter the government’s laxity to give the solar industry the due recognition and 
action it deserves. Beyond the project phase, the ASH research team has also con-
tinued to engage the community of practice established through the T-Lab process 
in other various initiatives that support transformative energy innovations through 
policy support and capacity building at the subnational government level.
Research methods
The research team had previously used policy analysis, dialogues and social sci-
entific methods to address similar problems. Here, a primary method used was 
the T-Lab, incorporating the PIPA. During the research scoping, the hub iden-
tified key stakeholders with interest and influence in the mobile enabled SHS 
around policy, business and technology. This initial PIPA was used to form the 
trajectory for what pathways could be engaged with to enhance the uptake of 
research outputs.
By building a learner-centred model, stakeholders were engaged through-
out. The application and use of World Cafés ensured that knowledge sharing and 
idea generation occurred throughout the process. Personal experiences with the 
PAYG models were shared, questions were directed to experts, and most impor-
tantly, transformative success stories were benchmarked.
The research team built on this with the use of World Cafés in which three core 
structured questions were tackled in rounds of interactive discussions – participants 
were split into small groups alongside a moderator for each group. The moderators 
then summarized the key points gathered in the discussions while the group mem-
bers expounded on the key points and responded to questions from other groups. 
After all the groups had presented, a compilation of ideas, priorities and actions 
were made. PIPA exercises were also implemented to provide further insights.
Re-framing sustainability challenges
Throughout the research process, the ASH research team was attentive to the 
tension between the government’s focus on grid solutions and other stakeholders’ 
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focus on off-grid solutions. The first T-Lab workshop went a long way in dif-
fusing these tensions as the different stakeholders present were in agreement that 
the system being discussed had a potential impact in alleviating problems around 
access to clean energy by low-income households. The process introduced many 
civil society groups to the problem space, and the research community were 
able to develop future research programmes based on the work. Further, the 
private sector actors acknowledged that they would be in a position to expand 
their scope of definition of impact of the PAYG products to include more socio- 
economic indicators. There was also a change in the problem recognition within 
the government. The county and national representatives were keen on support-
ing mobile payment systems, including pledging to explore with other govern-
ment ministries how to support the innovation.
The shift from the first to second T-Lab included a clearer focus on the ques-
tions that arose from stakeholder engagement in the first T-Lab. This included 
questioning who the beneficiaries of mobile-enhanced SHS were, how these 
benefits and barriers were defined across the different stakeholders, and the tech-
nologies of governance and innovation that supported the space. The research 
team was also keen to find out whether there had been notable transformations 
since the first T-Lab.
A change in the participants’ perception on the initial problem was also noted. 
Aside from the diverse transformational views between the government and the 
private sector regarding mobile-enabled solar PVs, it was interesting to note that 
the government, through a World Bank partnership, was spearheading the Kenya 
Off-Grid Solar Access Project (KOSAP) (KPLC & REA 2017), targeting 14 of 
47 electrically marginalized areas. KOSAP serves as an off-grid electrification 
strategy (though it is not a comprehensive policy) designed to benefit “house-
hold, public and community institutions, enterprises and community facilities 
that cannot access electricity through the national grid and whose use of elec-
tricity will replace kerosene and other fuels”. Even though the KOSAP project 
acknowledges the potential of the mobile-enabled PAYG SHSs, it was criticized 
for alienating the private sector. In light of this, the private sector was encour-
aged to support the government better in its efforts to advance solar energy access 
in Kenya.
Innovation and alternative pathways
The baseline study and T-Lab workshops allowed for refining the research ques-
tions and opening new lines of enquiry. However, within the broader project re-
search questions, what was apparent was the need to take a comparative approach 
between the first and second T-Labs. A coherent network of T-Lab participants 
was created which established a stakeholder map to help refine future research 
on the same system.
The KOSAP project generated significant debate over whether the govern-
ment was seeking to undermine or complement investments in SHS by the 
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private sector. Though hailed as a good initiative, the private sector viewed the 
project as an insecurity. Nonetheless, the second workshop found that this could 
be the best platform for harmonizing the various transformational views between 
the government and the private sector. The two could forge partnerships, since 
the private sector has been in the space for long enough to gain expertise and the 
government bears the capacity to finance the project and ensure the advancement 
of socio-technological innovations. A complementary rather than competitive 
relationship between these actors is needed.
A major observation by researchers has been the poor coordination of activities 
and actions around renewable energy. Through this process and her networks, 
ASH established an innovative bridging platform to enhance skill development, 
capacity building and coordination of renewable energy access and mainstream-
ing efforts within the devolved county governments in Kenya, as well as in the 
SHS space. This platform known as the ‘County Energy Access Platform’ will be 
comprised of two major components: a virtual hub and a face-to-face forum for 
knowledge sharing. The platform will support research work, empower county 
governments in the development of county energy plans, and map out resources 
and gather energy information. While several renewable energy initiatives exist, 
there are questions as to the governance of those initiatives. Thus, the County 
Energy Access Platform will take a transformative approach and coordinate plat-
forms beyond workshops to help counties build technical knowledge. Like other 
institutional innovations proposed or emerging from the ‘Pathways to Sustaina-
bility’ TKN, the County Energy Access Platform could bridge between different 
scales and framings in order to enhance uptake of more sustainable technolo-
gies and practices. The T-Lab community of practice pledged to support ASH 
through the platform.
Additionally, the ASH – through the community of practice – will also be 
keen on influencing policies and embed the pathways thinking via the emerging 
large energy projects working in Kenya. The idea it to use the thinking drawn 
from the T-Lab experience to spur a more opened up thinking around renew-
able energy – not just about access but also about utility options that speak to 
the energy needs of various social groups especially the poor. One key oppor-
tunity the hub is building on is the Modern Energy Cooking Services (MECS) 
 programme  – a £40 million (US$50.5 million) UK Aid-supported initiative 
aimed at promoting modern energy cooking services in the Global South. The 
hub is supporting this project in Kenya by strengthening the pathways to sustain-
ability thinking through a more inclusive stakeholder engagement strategy that 
enables bottom-up approach to promoting clean cooking as a niche for strength-
ening socio- technical sustainability given the vast majority of the poor who still 
depend on biomass for clean cooking. The programme works through a multi- 
partner programme of activities – led by Loughborough University in the UK 
to catalyse the transformation of clean cooking that enables long-term use of 
MECS to generate inclusive environmental and development benefits for the 
poor by enabling technological, institutional and market innovations.
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Networks, alliances and collective agency
Based on the stakeholder/network mapping in the original PIPA exercise, the first 
step in this research was to develop an informal network, which allowed for a 
maintenance of engagement throughout the project. The first T-Lab workshop 
brought some of this group – which became a community of practice – together. 
The second T-Lab engaged users of the PAYG models in discussing the challenges 
faced in the use of the products (including around user experience). These and 
other challenges identified by the users produced a push for transformation within 
the space. As is evident from the descriptions above, a number of alliances emerged 
from the networks involved in the T-Lab process. However, these were not inves-
tigated (or the associated changes in collective agency) in detail during this study.
Specific insights from the Kenyan context
This research generated a host of insights. The first T-Lab looked closely at the 
increased access to PAYG solar PV platforms, how to enhance access to sim-
ilar investments, expanding the PAYG product range, and ways of increasing 
knowledge sharing. More broadly, widening the stakeholder engagement with 
the schemes was brought out to be of key importance.
Integrating more service providers by creating opportunities and platforms 
was identified as a vital next step. This would create a better environment for 
innovation, in particular with regard to the product packages available to end us-
ers. Further, enhancing access to investment incentives from national and county 
governments would be crucial for attracting actors in the private sector including 
solar energy service providers who could venture more into mobile solar service 
provision.
An organic review of government policies taking advantage of the devolved 
system is critical to enhancing the transformative reach and impact to the end 
users, where facilitative measures and interventions by national and county gov-
ernment actors could be used for advancing the actions of sector stakeholders 
including solar service providers, mobile solar payment actors and civil society. 
Across Kenya’s energy policies, the distribution of functions and powers between 
the national and county governments creates two distinct, albeit connected spaces 
in which PAYG solar services can now operate. This structure informs the gov-
ernance approaches that could potentially elevate the mobile-enabled PAYG SHS 
space. County governments are responsible for developing individual county 
plans, as well as reticulation of energy services and regulation of said services. 
Given the barriers to the integration of the mobile-enabled PAYG SHS sector 
into the national policy regime, the autonomy afforded to county government 
in terms of energy services is a great opportunity for the PAYG enterprises. The 
potential for partnerships between enterprises like PAYG businesses and county 
governments in expanding energy access is great, particularly with the drafting 
of the County Integrated Development Plans by each of Kenya’s 47 counties.
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Additionally, it is important to harness frameworks including legal and pol-
icy mechanisms that increase the space for engagement and innovation, helping 
to enhance traction and penetration of innovative renewable energy solutions 
including the mobile solar payment mechanisms among target communities. 
The M-KOPA solar energy company (among many other companies) comes out 
as a great case study that has transformed the energy innovation ecosystem in 
Kenya especially for the off-grid and low-income households. The system relies 
on the M-PESA (where M stands for mobile, PESA means money) technological 
platform, offered exclusively to Safaricom mobile network customers (Safaricom 
is a leading mobile network provider in Kenya, partially owned by the national 
government). The mobile money system leverages the increasing number of 
households owning mobile phones and being able to access financial services, 
especially in rural areas with limited banking services (Chengo et al. 2019).
The packages offered by the mobile solar payment service providers ought to 
be more product-oriented on top of focussing on household items, thus encour-
aging income generating activities, which would enhance the transformative ca-
pacity of the products. In this regard, expanding the product range in addition 
to the scope of users in order to spur income generating activities is necessary. 
This can be done through augmenting products that come with the device from 
household-oriented items to production-oriented items, while engaging critical 
players such as grassroots SMEs to spur transformation through poverty allevia-
tion. Evidence from studies on the impact of these technologies within Kenya in-
dicates that developmental benefits associated with solar electrification are linked 
to the use of “connective” devices (Byrne et al. 2014). The economically pro-
ductive impact of off-grid solar PV in Kenya is generally marginal; however, the 
use of solar-generated electricity to power appliances such as televisions, radios 
or charging cellular phones increases the interconnections of people to markets 
and the cultural hubs of urban centres. Rolffs et al. (2015) claim that despite the 
growth of the sector and dissemination of mobile-enabled SHS, there has been 
relatively little impact on the energy access figures in Kenya, despite the country 
being one of the largest per capita markets for SHS in the world.
Enabling knowledge sharing by having cross-sector players engage is impor-
tant in expanding the breadth and depth of these initiatives. This could spur in-
novative solutions among different actors in the value chain that would enhance 
the end user experience, involving clean energy entrepreneurs, innovation hubs 
and solar energy providers, institutions of learning, policy-makers and the end 
users in taking advantage of the knowledge and research that has been done in 
solar energy services to spur collaborative actions and initiatives which would 
have a bigger transformative impact.
It can be argued that clean energy entrepreneurs and sector players could also 
engage alternative funding mechanisms in order to enhance their involvement in 
renewable energy access and in particular solar energy solutions.
In terms of actors that are key to these innovations, interventions around 
the sustainability of solar PV systems through the T-Lab approach involved en-
gaging state actors at national and county levels. This includes a range of state 
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departments such as environmental control agencies, safeguard agencies, energy 
regulatory bodies and climate change departments among others who are critical 
in regulating both domestic and international solar processes.
On the other hand, in the Kenyan context, non-state actors such as advo-
cacy groups, the private sector, SMEs, NGOs, grassroots movement also have 
an enormous role in contributing to sustaining the transformations of mobile 
enabled systems. The private sector players are critical in supporting economic 
transformations and associated challenges through diversifying credit sources for 
poorer households, diversifying solar products to match the needs of all, includ-
ing the poorest of the poor, in each setting. Also critical is the involvement of 
local grassroots end user communities who are the consumers of these products. 
Further, the media could also play a key role in bridging the information gap that 
exists between the users, producers, policy-makers, and distributers of solar PV 
systems to enhance transformation.
The Transformative Pathways to Sustainability research project brought out 
insights into the conflicts within transformative spaces, and the importance of 
decentralizing policy-making. Bridging the gap between policy-making pro-
cesses and transformative initiatives in the SHS space thus becomes critical. The 
private sector needs to push for redress of policy frameworks to support the 
SHS space through existing forums such as the Kenya Private Sector Alliance 
(KEPSA). In one way or another, through KEPSA, initiatives spearheaded by 
the private sector would gain legitimacy and attract support from the national 
government.
Given that many other policy initiatives term the private sector as crucial to 
the successful expansion of the energy sector, and that the national government 
has been attempting to alienate the private sector through the KOSAP Project, 
factors that would create a complimentary environment between government 
and private sector, as opposed to a competitive one, need to be researched further.
The gap between policy-making processes and initiatives on the ground re-
mains a subject of debate which can also be probed further. It is time to shift 
focus from the national government policy frameworks to those within county 
governments in Kenya which are better placed to address the pertinent issues on 
the ground around energy access. Nevertheless, it is the mandate of the national 
government to develop policies and other relevant statutes to which the county 
policy frameworks have to align with.
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China’s past three decades of rapid economic growth have brought many out 
of poverty and expanded energy access considerably. China is today the world’s 
largest energy consumer by volume (IEA 2013). But much of this expanded en-
ergy access has been achieved by burning coal: in 2012, around 76.5% of energy 
production and 66.6% of energy consumption in China came from coal (China 
Statistical Yearbook 2013), a highly polluting and carbon-intensive fuel. The 
period has therefore also seen grave costs to the environment and public health. 
Recent scholarship found that the Beijing-Tianjin-Hebei (BTH, referred to in 
Chinese as Jing Jin Ji) region experiences severe urban air pollution episodes 
throughout the year, and especially during the winter heating season. One of 
the major contributors is coal burning (see, e.g. Wang et al. 2015; Zhang et al. 
2017). Beyond such striking, direct effects on human health, China’s energy 
mix lies at the core of a litany of interlocking health, environment and social 
challenges, from pressures on water supplies to worker safety – and, perhaps 
most prominently in the international arena, global climate change (Zhang 
et al. 2017).
Climate change will have highly uncertain and potentially hazardous effects 
in China, particularly on energy, water and food security. For example, there 
is the potential for severe water shortages and more flooding disasters. Decades 
of export-oriented growth mean China’s eastern seaboard cities are particularly 
vulnerable to climate change and sea-level rise, with warming potentially in-
creasing the frequency and level of inundation in delta megacities, such as those 
in the Pearl River Delta, due to storm surges and floods from river drainage, 
potentially affecting residents and damaging critical infrastructure in heavily 
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industrialized low-elevation coastal areas (McGranahan et al. 2007). These 
 hazards – like many others, from desertification to water scarcity – are known 
to have uneven social effects (Zoleta-Nantes 2002) and will disproportion-
ately affect the poorest in society. Therefore, efforts to move China away from 
high-carbon energy pathways and towards large-scale low-carbon energy access 
are crucially important aspect of achieving a transition that addresses climate 
change and meets the needs of the poor.
The second largest producer of CO2 (and another direct contributor to 
particulate air pollution) is the cement industry. Since 2007, there has been a 
wave of cement plant closures in the provinces surrounding Beijing. This has 
led to a rapid increase in structural unemployment, in particular for the large 
number of rural, informal labourers that lack labour contracts. This process 
of plant closure has escalated since 2013 when the State Council issued a de-
manding policy on pollution control, which was followed by a series of imple-
mentation rules throughout the Beijing-Tianjin-Hebei metropolitan region. 
By focussing in on the laid-off workers in a local area within this region, this 
study engages in the social dimensions of green transformation in order to 
provide a more holistic picture of the transformation for sustainability ( Jiang 
et al. 2018). Currently, social impacts are rarely taken into account in the pro-
cess of green transformation in China, and a positive step would be to include 
social impacts into governmental decision-making, something we explored in 
our T-Lab.
In China, cities represent a higher level division of administrative than town-
ships. Our T-Lab activities took place in a particular township (anonymized 
here as Township L) within a city (anonymized here as City S) within the 
 Beijing-Tianjin-Hebei metropolitan region. At the outset of the project in 2015, 
there was not a wide recognition of the problem by different groups. Among the 
general public, laid-off workers’ interests have been largely neglected. Therefore, 
there has been no reported resistance against being laid-off without any compen-
sations in any form from the laid-off workers, which failed to appeal to public 
attention. Likewise, within civil society it was overwhelmingly environmen-
tal NGOs that engaged with green transformation-related issues. These NGOs 
were not interested in protecting the economic interests of any particular group 
of people and therefore the problem was rarely acknowledged in civil society. 
Within the global research community various aspects of China’s systemic green 
transformation have been analysed, including innovation (Tyfield et al. 2015), 
political economy (Schmitz 2016) and narratives (Geall and Ely 2015). However, 
the social impacts of the country’s rapid transformation, and in particular social 
justice implications for poorer and marginalized groups, have largely remained 
unstudied.
There has been significant conflict within China over this issue. During 
the last decade, China has released a series of environmental policies which 
are more restrictive in terms of environmental protection. The implementation 
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of these policies has forced the traditional heavy industries to shut down, es-
pecially in the provinces and regions close to Beijing. Tens of thousands of 
workers were laid-off in this process and their interests were not addressed by 
policy-makers. This led to a major conflict between the implementation of en-
vironmental policy and the interests of lower-class people who were laid-off. 
Despite this conflict, there has been some media interest; however, this was only 
reported in a small number of English websites, with few case studies. While 
there is not a collective sense of urgency for change, there is an opportunity 
for transformation, starting at the individual level as people become conscious 
of the issues. The problem is complex, with a lot of stakeholders with different 
needs, interests and concerns. Further, there is no clear solution and as of yet (at 
the time of writing – November 2019) there have been no major initiatives to 
provide alternative solutions.
The hub has been working with the problem since August 2015, when Yang 
Lichao visited L Township for the first time. Before the first T-Lab, we organized 
three visits to L Township in August 2015, October 2015 and September 2015. 
These visits included both participant observation and conducting 55 in-depth 
interviews with various local actors on this issue. This allowed us to form links 
with key actors including local government officials, laid-off workers, NGOs, 
media, scholars and plant owners.
More recently, the government has openly recognized the problem. The 
Party Secretary at the L Township was anxious to explore pathways towards 
sustainable livelihoods for laid-off workers in his region, and central government 
has issued a political command of “creating employment opportunities for local 
people” (Hao 2018) for both the district and city level. This acknowledgement 
has been relatively centralized, and according to our fieldwork conducted in 
2015 and 2016, local government officials rarely communicated with other actors 
and stakeholders about this issue.
Theory, research and action
In our initial investigation of the problem space, we conducted Participatory 
Impact Pathways Analysis (PIPA) to characterize the actors and stakeholders re-
lated to the problem, and to assess the alignment and power of these actors. 
Government (at national and local levels) were seen as the most powerful actors 
(see Figure 8.1). In terms of their alignment to the research team’s vision for 
transformation, this started off as being lower than other actors such as academia, 
civil society or private sector.
It is difficult to influence policy-making in China. We therefore invited mul-
tiple stakeholders involved in the problem, based in part on the PIPA exercise, to 
engage in our T-Lab. We wanted to stimulate awareness raising by placing local 
government officials in a space where they could directly communicate with the 
other stakeholders, in particular the laid-off workers.
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While a comparison of the stakeholders we initially identified (in the PIPA) 
and the stakeholders we worked with at the two key T-Lab workshops would 
suggest that there was less power in the participants in our workshops (see Fig-
ure 8.1), there were a number of key decision-makers involved in the T-Lab 
process. In our first T-Lab, we invited the township governor and other major 
decision-makers in various regional sectors; in the second, we also invited the 
township government officials who were directly responsible for environmental 
protection and civil affairs. During our first T-Lab workshop in October 2016, 
we foregrounded the voices of laid-off cement factory workers and ensured that 
they were heard and their stories shared. Participants realized that there were a 
lot of groups that had been neglected during the process of laying off workers 
and it was agreed that China’s green transformation should consider not only 
environmental and economic factors, but also social factors. It was agreed that it 
was important to consider the potential impact of any reforms on different stake-
holders during the policy-making process.
Our project design was not to enact direct policy change through interven-
tions, in part due to China’s specific political background. However, we ex-
pected to stimulate and foster changes in knowledge, capacity and awareness of 
multiple stakeholders, mainly through T-Lab. We observed that we had raised 
the awareness of local government officials and had moved actors to both inter-
nalize the issues at hand and interact with one another.
Key moments in the T-Lab process
Our guiding question in the design of the T-Lab has been: what new district gov-









































FIGURE 8.1  Plot showing the differences in perceived power of stakeholders mapped 
during the PIPA exercise and engaged during T-Lab workshops 
1 and 2.
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By promoting dialogue and understanding among the different groups, the 
T-Lab workshops aimed to develop more sustainable pathways that would ben-
efit different stakeholders. During the workshops, participants analysed and 
discussed: the impacts of green transformation on different people; their major 
concerns with the green transformation process; the challenges and opportu-
nities that green transformation has brought to different actors; women’s triple 
roles; and the major changes between pre- and post- green transformation. The 
discussion covered both the big picture of the impacts on different groups and the 
individual households at a micro-level. Some specific suggestions were proposed 
in the first T-Lab workshop, such as providing occupational training to laid-off 
workers so that they could learn new skills. We observed some change in the 
government actors during the interviews since the first T-Lab workshop. For 
example, the bureau of human resources and social security provided training 
opportunities to the laid-off workers after they had taken part in our first T-Lab 
workshop. They organized some training programmes over 2017–2018, includ-
ing welding and domestic services, which have directly helped some laid-off 
workers find employment.
While the T-Lab could not create any job opportunities for laid-off workers 
in itself, it did provide an opportunity for different stakeholders to work on the 
same issue together, with different stakeholders sharing their own experiences 
and perspectives. In particular, the T-Lab process inspired local government of-
ficials to include social impacts in their considerations in the policy-making pro-
cess. The project therefore primarily focussed on creating a sense of the need for 
change. Through the T-Lab process we worked towards engaging more stake-
holders and actors and brought them together in a safe space for them to develop 
consensus about awareness of the problem and the challenges/opportunities they 
are facing.
The T-Lab process (especially the direct involvement of officials in processes 
of deliberation) was a new approach for our research team, and we learnt from 
the process as participants ourselves. For instance, we found that our initial plan 
for a two-day workshop was unsuitable as it is unrealistic for government officials 
to spend two days participating. Considering the primacy of government officials 
as stakeholders, we amended our workshop design and decided to hold the work-
shop for just one day. The T-Lab process ended up being a learning experience 
for all concerned.
T-Lab workshop 1
Our first T-Lab workshop involved 19 participants, of whom 6 were from 
academia, 4 were from civil society, 5 were government officials, 2 were 
from NGOs, 1 was from the private sector and 1 was from the media (see 
Figure 8.1). We conducted the workshop in S City, Hebei Province in 
October 2016.
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We used three facilitation methods in our first T-Lab: interviews with differ-
ent stakeholders; policy/projects impact simulation (see Box 8.1); and narrative 
sharing from laid-off cement workers. Through the first T-Lab, we found that 
the government officials had never really faced the laid-off workers’ concerns 
directly. The T-Lab helped them to really sit together with the workers, so they 
were able to communicate, hear their voices and experience their emotions, be-
ginning the process of transformation at the individual level. The laid-off work-
ers reflected that it was a great experience to have the opportunity to be heard 
and to be understood. The T-Lab had helped them to build up a safe space to 
share their stories. They reported that “they were amazed that some people re-
ally cared about their lives”. As most of the participants had never participated 
in a stakeholder meeting, it took time to get used to talking with one another 
equally. For instance, the government officials had never attended a meeting 
together with these different types of people and, therefore, they initially looked 
uncomfortable to openly discuss in the small groups. This T-Lab provided an 
opportunity to build up a channel for communication. In our evaluation of the 
BOX 8.1 POLICY/PROJECT IMPACT SIMULATION EXERCISE
Simulation involves the imitation of real-world processes and may be used 
in education and training, clinical healthcare or entertainment. Simulation is 
very useful for educational purposes, particularly often used in training work-
shops. We used a policy/project impact simulation exercise in the first T-Lab 
workshop of the China hub. The method had previously been developed 
within the “Good governance” project in Southwest China by Action Aid, 
and also used in development projects in Guizhou, China by Partnerships for 
Community Development.
In the exercise, all participants are assigned roles in a hypothetical com-
munity. They stand shoulder to shoulder in a straight line, and hear the fa-
cilitator read out examples of imaginary policies that will be applied in that 
hypothetical local context. Then, based on their assigned role and situation, 
participants react to each policy by either taking steps forward (if they would 
expect to benefit from the policy) or backward (if the policy would be per-
sonally detrimental to them). After some time, the different individuals – who 
started at the same position – have accumulated varying positive or negative 
impacts, readily visible through their position in the room. This method re-
vealed individual experiences of change due to different policy/project im-
plementation, including different impacts on women and men. The China 
hub’s adapted policy/project impact simulation allowed all participants to 
have a vivid view of various people in a community that looks exactly like the 
one they come from/live. We incorporated gender perspectives into the sim-
ulation, and also integrated it into the narrative (forward/backward) exercise 
that illustrated how particular policies had winners and losers.
China: green transition in Hebei 131
first T-Lab workshop, we agreed that we would have liked to invite more female 
participants, particularly female laid-off workers, and better prepare the policy 
/ projects impact simulation to give a more explicit gender-focus (see Box 8.2).
To move between the two T-Lab workshops, we started by collecting partici-
pants’ expectations for the second workshop. This included introducing more cases 
of green transformations, conducting field visits; conducting a case study and pro-
viding the research results/outputs to decision-makers. We initially went back to S 
City for a three-day field trip in December of 2016 to re-interview participants and 
other laid-off workers. We were trying to figure out the main reasons for the relative 
silence of laid-off workers’ after the factory shutdowns, and the laid-off workers’ re-
silience in terms of their livelihoods. The research report was written up and shared 
for the second T-Lab workshop. We then prepared and submitted research proposals 
to the Forum on Health, Environment and Development (FORHEAD), and ex-
changed insights from our research on different forums and platforms engaging in 
environmental policy and green transformation. We conducted follow-up field trips 
in late June and early July 2017 to investigate what actions and measures participants 
took following the first T-Lab. While we did not observe any direct policy changes, 
we did observe a general raising of awareness in local government officials, which 
allowed us to focus on further awareness raising in the second T-Lab.
BOX 8.2 THE TRIPLE ROLE APPROACH TO GENDER ANALYSIS
• Draw a “time line” picture that reflects a day in the life of a man/woman. 
The picture should show the main work or responsibilities that the per-
son carries out from the time he or she gets up in the morning, to the 
time he or she retires in the evening.
• Table for daily routine work done by women and men:
Work done by women Time of day Work done by men
e.g. fetch water/wash 5:00am Sleep
e.g. kitchen work begins 6:00am Dress and wash self
… 7:00am …
…
• Categorize the activities as (a) reproduction; (b) productive; (c) socio-cultural
• Identify other roles that are not listed and add these to the chart.
Women Men
Reproductive and household roles Reproductive and household roles
Productive roles Productive roles
Socio-cultural/community roles Socio-cultural/community roles
(Continued)
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T-Lab workshop 2
The second T-Lab workshop was conducted in April 2018 in the L Township 
district of S City, Hebei Province, with the specific purpose of “creating the 
collective sense of a need for change”. We engaged 20 participants, of whom: 
four were from academia, one was a government official, five were from NGOs, 
five were laid-off workers and one was from the private sector (see Figure 8.1).
We expanded on the work done in the first T-Lab workshop by focussing on 
seeing the system and preparing for a designed innovation. A great deal of the 
work was on creating the collective sense of a need for change, awareness about 
the problem and engaging stakeholders (instead of challenging public policy and 
bringing the change directly). We spent more time getting to know the different 
stakeholders by conducting field work and paying them visits. It was a significant 
breakthrough to be able to interview a governmental official from a key govern-
ment sector, the District Air Pollution Prevention and Control Office. This is a 
steering team which mainly coordinates the environmental protection work in L 
Township district. The interview led to their participation in the second T-Lab 
workshop, during which they were able to engage with other stakeholders.
Then we asked participants to think about:
• Do both men and women participate in reproductive and household 
roles?
• Are any of the roles in this category performed by both men and women? 
Who had the greatest responsibility for reproductive and household 
roles? Men or women?
• Do both men and women participate in productive roles? Are any of the 
roles in this category performed by both men and women? Who has the 
greatest responsibility for productive roles?
• Do both men and women play a role at the community level? Are there 
roles in this category that are performed by both men and women? Who 
has the greatest responsibility for community roles?
• Which roles in the community carry the most status? Are these per-
formed mostly by men, by women, or by both men and women?
• Which roles are the least respected? Are these roles performed mostly by 
men, by women, or by both men and women?
• How have men’s and women’s triple roles changed in green transforma-
tion? Are there any gender differences?
• What are the challenges and opportunities men and women have in 
green transformation?
• How should the government and NGOs support men/women in estab-
lishing new livelihoods?
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Moving between the two T-Lab workshops, we found that most of the par-
ticipants in the initial workshop could not attend the second. Indeed, most of 
the participants of the second T-Lab workshop were new to multi-stakeholder 
interactions using a participatory approach, which meant that more time was 
needed to create a safe space for them to interact. To build this mutual trust, we 
conducted collective activities, and as a result, they were able to share their sto-
ries and opinions in terms of their lives and green transformation. For instance, 
the female laid-off workers who had been engaged reflected that they were happy 
to be heard in front of multiple stakeholders and that the T-Lab workshop had 
provided an opportunity for them to share their lives and expressed their con-
cerns. In addition, they got the chance to have direct engagement with the local 
authority so that they could understand the development plans of the town where 
they live. Such information enables villagers to make more informed decisions 
around their family development. As the first T-Lab allowed us to accumulate 
experience in multi-stakeholder interactions, during the second we were more 
skilled in facilitation and promotion of participation.
Lessons from the T-Lab process
Compared with the initial PIPA assessment, which found a broad spread of 
alignment across potential stakeholders, the two workshops primarily engaged 
with highly aligned actors. The power of the actors in the workshops was also 
markedly lower than the average power of actors in the PIPA, which reflected 
our concentration on local rather than central actors. In terms of specific sec-
tors, academics were seen as more powerful as time went on, and more pow-
erful governmental actors were engaged with in the second T-Lab. A more 
powerful set of governmental actors, the District Air Pollution Prevention and 
Control Office, was invited to participate in the second T-Lab workshop, with 
great success.
We specifically designed the second T-Lab workshop to include more female 
participants, and in particular female laid-off workers. Therefore, we invited 
four women laid-off workers and highlighted gender perspectives in the sec-
ond T-Lab workshop. The main method used in our second T-Lab was gender 
analysis. Gender analysis is a socio-economic analysis that uncovers how gender 
relations affect a development problem (Cai et al. 2017). The aim is to show that 
gender relations will probably affect the solution or to show how they will affect 
the solution and what could be done. Gender analysis is an important approach 
to ensure gender equality and women’s empowerment.
We incorporated gender analysis into the project design stage, e.g. by identi-
fying the specific needs of women. We highlighted the gender perspectives and 
gender analysis tools in this workshop and invited more female laid-off workers 
to participate, ensuring that women’s voices were heard. Through the partici-
pation of women, we tried to explore women’s specific needs in the process of 
large-scale lay-off.
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A key method in our gender analysis was the Triple Roles Approach. The 
purpose of this was to identify the different roles and gender divisions of labour 
in the household pre- and post-green transformation. We divided the partici-
pants into four mixed groups and let them fill in the chart of “an ordinary day 
of my family/household” using the Triple Roles Analysis Framework (Box 8.2).
Using this approach, all participants were able to recognize the triple role 
of women and realize that women have specific gender needs in this process of 
transformation. In addition, women undertook more responsibilities post-green 
transformation. In particular they had to take paid work in factories, restaurants, 
hotels and other informal service sectors. They undertook more productive roles 
as well as reproductive roles. The participatory discussion concluded that we 
should ensure inclusive and equitable quality education and promote lifelong 
learning opportunities for all, because women are undertaking the roles as bread-
winners as well as the men.
All of our project activities, including both T-Lab workshops, engaged with a 
diverse set of actors drawn from those identified in the PIPA. This included local 
government officials, scholars, media workers, NGOs, laid-off workers and the 
cement factory managers and owners. Some small businesses that relied on the 
cement factory to survive, such as restaurants and hairdressers, should also have 
been involved in the project. Therefore, we interviewed them and also tried to 
invite them to participate in the T-Lab workshops.
Beyond the workshops themselves, we were able to co-produce knowledge 
during follow-up field visits and direct communication with those actors. Both 
of the T-Lab workshops enabled key stakeholders to interact, and we were able 
to share our research in different academic seminars.
Contribution of the T-Lab to outcomes and pathways
From the beginning of this project, we identified that the problem was not rec-
ognized by civil society, the research community, the media or the private sector. 
Although it was recognized by the government, there had not been high-level 
discussions and critically, the major stakeholders had not been involved. The 
locked-in strategy of the government was to provide new working opportunities 
for laid-off workers by optimizing the investment environment and attracting 
enterprises from other regions to invest in L Township. However, this had not 
been successful, and there was little exploration of alternative pathways. The 
T-Lab process was therefore a window of opportunity to spark discussion be-
tween government stakeholders and a diverse set of actors. We believed if enough 
input were provided by all actors involved, better solutions or alternatives could 
be found.
The T-Lab workshop could not help the government attract enterprises or 
create any job opportunities for laid-off workers. However, it provided an op-
portunity for multiple stakeholders to think about the problem space and reframe 
it. It was the first time for the system actors to experience this sort of participatory 
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workshop. As a result, the participants gained awareness of the problem, and 
created the collective sense of a need for change. They worked together and 
reframed the problem.
We conducted follow-up field work and observed and recorded the changes 
following the T-Lab workshops and the interviews. We did observe some change 
in the government sectors during the interview since the first T-Lab workshop. 
For example, the Bureau of Human Resources and Social Security provided 
training opportunities to the laid-off workers (which had been proposed in the 
first T-Lab workshop), including in welding, and domestic service trainings for 
women, which has helped some laid-off workers find jobs.
It is hard to identify the extent and nature of change over the short life of a 
project, or to attribute causality. However, since we are the first group to address 
this problem and work on it, we believe that our activities have contributed to 
this change.
Re-framing sustainability challenges
Over the course of the T-Lab, there has been a significant shift in how participants 
have been thinking about the problem space. The T-Lab workshops increased all 
stakeholders’ awareness of the potential social impact in environmental policy 
implementation. Local level government officials increased their knowledge and 
interest in learning about social concerns and crucially, the participants started 
thinking about how to bring changes for themselves. For example, through the 
Triple Roles activity, male and female villagers identified their specific chal-
lenges in the process of green transformation and clarified their specific needs 
and presented them to local government officials and others.
The T-Lab workshops provided an opportunity for different stakeholders to 
work on the same issues together, giving them the chance to reframe the problem 
at both an individual and group-level. This is key as we believe that real change 
should be bottom-up, from the individual to group/institutional level, and from 
the group/institutional to social level.
Innovation and alternative pathways
An important aspect of the work the T-Lab did was to encourage us to pro-
vide more information for local governments in helping them mapping out new 
transformation strategies. Through the process, we helped foster connections 
with experts in different sectors, such as economists and legal experts. We found 
that social innovations require the input of all stakeholders, and that building 
multi-stakeholder workshops with majority-aligned groups can be useful for 
finding new solutions to complex challenges.
It was important for us to spend time getting to know the different stake-
holders throughout the process. We found that bringing together diverse actors 
contributed a wider set of embodied resources to the project. The diversity of 
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actors involved in the T-Lab workshops and the safety of the spaces we con-
structed were instrumental in bringing together local government officials and 
other stakeholders. This meant that government officials, who are often under 
pressure to provide new working opportunities for laid-off workers using lim-
ited/ineffective strategies, were able to communicate with other actors.
The project produced stronger relationships between us as academics and both 
government officials and local communities. These networks have developed 
since the project’s inception through bringing in auxiliary stakeholders, such as 
restaurants and hairdressers that relied on the cement factory to survive. Both 
these new actors included in the project, and the central stakeholders led to the 
formation of new alliances.
Specific insights from the disciplines, culture and context  
of the China hub
The purpose of a T-Lab is – in general – to generate innovations that can over-
come lock-ins to unsustainable practices and create seeds of change with the 
potential to have a transformative impact on the broader society towards sus-
tainability (Olsson 2016). In our case, we applied this approach to an ongoing 
transformation involving the closing down of polluting factories, but focussed 
on the challenges of ensuring this was done in a socially just way. We did make 
the participants aware of this problem and – through the first T-Lab – created a 
collective sense of a need for change. The participants realized that alternative 
pathways (especially supporting the laid-off workers) should have been consid-
ered before the shutting down, and the policy-making should be more inclusive
Transdisciplinary research involving academics from different disciplines as 
well as other stakeholders such as policy-makers, workers and civil society is 
extremely rare in China and very seldom reported in the scholarly literature. 
As such, the approach adopted in this project was relatively innovative and 
path-breaking. The relationship between social science research and policy is 
also very different to that in the other countries that form the hubs of the “Path-
ways” transformative knowledge network (TKN). This is illustrated by the col-
laborative rather than adversarial engagement with policy-makers in the China 
hub (in comparison to others), and the subtle ways in which individual-level 
interactions contributed to changing perceptions in decision-makers, possibly 
influencing wider processes of change.
We believe the T-Lab is a process instead of a “one time” or “two times” 
events, and – as explained – our engagement went well beyond the two main 
workshops. The work of the China hub attempted to make the multiple stake-
holders aware of the problem, and tried to build up the collective sense of a need 
for change through the T-Lab process. We also highlighted gender perspectives 
in the project activities, such as promoting gender awareness and helping the 
participants to analyse gender relations, which will probably affect the solution. 
As the only hub that adopted gender as a central focus of our work, we believe 
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that our experiences are important for the wider network, and for the Transfor-
mations community. While it is only one manifestation of the power imbalances 
that drive particular directions of (transformative) pathways, gender represents 
an important consideration in both analysis and intervention in our search for 
transformations that are caring and socially just.
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Introduction
The question of transformation is complex. It involves uncertain, often un-
predictable, outcomes in contested spaces fraught with historical meaning, 
long-standing and often polarizing perspectives on what is “good” and what is 
necessary for such spaces, and who will benefit or lose out from any intervention. 
Such is the case with the Xochimilco wetland in the southern part of Mexico 
City, in the borough of Xochimilco. This urban wetland is the last remnant of 
the complex lacustrine system that was the basis for agriculture and livelihoods 
in pre-Columbian times (Morehart 2018). Xochimilco’s fate is intertwined in 
the history of water exploitation, access and use in Mexico City. Prior to the 
arrival of the Spanish, natural springs fed the wetland, providing a freshwater 
system supporting significant biodiversity and enabling a unique agricultural in-
novation, the chinampa system. Chinampas are artificial islands of rich organic 
matter, intentionally built up through the excavation of lakebed soils, which are 
carefully contained by a border formed by the roots of ahuehuete trees, planted in 
rectangular formation directly into the wetland. This highly productive farm-
ing system supplied the pre-Hispanic population with food and transformed the 
wetland into a significant agroecosystem with deep cultural and economic sig-
nificance (Morehart 2018).
The chinampa system continues to be a source of diverse ecosystem services as 
well as the basis for micro agro-enterprises that supply vegetables to high-end 
consumers and city and local markets. However, the wetland agroecosystem is 
much smaller than in the past. Irregular, urban settlements have encroached on 
the wetland conservation area and contribute to significant contamination of 
the wetland’s water through illicit sewage discharge, together with waste from 
tourism, agriculture and other activities (Zambrano et al. 2009). Water quality 
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concerns have undermined fishing and agricultural livelihoods, and threaten 
the eco-tourism activities of the area (Mazari-Hiriart et al. 2008; Zambrano 
et al. 2009). The wetland ecosystem nevertheless is recognized and valued locally 
and internationally as a cultural and historical site, green water infrastructure, 
and symbol of Mexico’s indigenous past and ecological aspirations for the future 
(Manuel- Navarrete et al. 2019).
This was the ecological and social domain in which the North America Hub 
working in Mexico focussed its transformation lab (T-Lab) experiment. The nu-
merous interventions that had been made over the prior three decades had largely 
been unsuccessful in reversing ecological degradation and creating viable liveli-
hood opportunities for those who depend on the wetland’s sustainability. Despite 
the clear value of the area to local residents, its cultural and historical symbolism, 
and its stated ecological significance for the city as a whole, efforts to conserve 
the wetland were failing. Our premise was the possibility that problem reframing 
and new sources of collective agency might be necessary to find alternative pathways 
towards sustainability (Charli-Joseph et al. 2018). We proposed a T-Lab as a novel 
form of intervention that might serve this function.
The problem space
Sustainability challenges in Xochimilco have been long in the making, and are 
intimately related to the broader challenges the megalopolis of Mexico City, 
population 21.6 million (United Nations 2018), faces concerning water, poverty, 
urbanization and governance. Water is highly political and contested in Mexico 
City, and characterized by significant inequities (Castro 2004; Jiménez Cisneros 
2011). The solutions that have been implemented to address scarcity and flooding 
in the city have often exacerbated social inequities. Natural springs, perceived 
as the dominion of pueblos originarios (villages of indigenous origin on Mexico 
City’s watershed), have been tapped and piped to supply the economic activities 
and population of Mexico City’s urban centre – an action that has left deep re-
sentment in communities that once controlled the use of such springs, and has 
exacerbated water scarcity (Aguilar and López 2009, Tellman et al. 2018). In 
Xochimilco, the water that sustains the wetland is no longer from local natural 
springs, but rather from treated wastewater from the neighbouring urban bor-
ough of Iztapalapa.
As Mexico City’s population burgeoned in the 20th century, groundwater 
extraction from the aquifer below the city accelerated, eventually supplying 60% 
of the city’s demand. This exploitation is not sustainable: extraction vastly ex-
ceeds recharge and has triggered massive subsidence of as much as 300 mm/y 
(Osmanoğlu et al. 2011). Subsidence, in turn, exacerbates flood risk – leaving 
some chinampas in Xochimilco chronically inundated. Subsidence and flooding 
together add to the precariousness of housing, particularly informal housing, 
which is unlikely to meet urban construction standards, in what is also an active 
seismic zone.
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The challenges of Xochimilco are also embedded within a larger problem of 
urbanization and access to adequate housing in Mexico City. A lack of affordable 
public housing in the urban core has pushed lower-income residents to the urban 
fringe where cheaper land is more available. Low-income families have used 
informal networks and strategies to build homes where they can: most often on 
agricultural parcels, or land reserved for ecological services and watershed con-
servation (Wigle 2010). The border of the Xochimilco wetland, despite its un-
stable soils and risk of flooding, as well as the chinampas themselves, have become 
sites of such informal expansion (Connolly and Wigle 2017).
As one can imagine, the chronic pressures of housing, water scarcity and flood 
risk have become significant burdens for urban governance (Lerner et al. 2018). 
There is little trust among residents of the city and federal water authorities, and 
many residents perceive injustices in water allocation across economic classes and 
between residential areas (Eakin et al. 2016). This tension results in mistrust that 
periodically erupts in protests and civil actions, some of which turn violent (Cas-
tro 2004; Eakin et al. 2020). Water resource management is heavily centralized 
and largely in the hands of authorities who rely on conventional engineering 
and infrastructural solutions rather than social interventions (Lerner et al. 2018).
Informal residents in the wetland area not only struggle with exposure to 
flooding and subsidence, but are also villainized in public discourse for not com-
plying with urban regulations and for discharging their sewage directly into the 
wetland waters. Government-funded infrastructure solutions are also prohibited 
by law in those settlements considered “informal” or “irregular”. Yet corruption 
is also in play: public officials are not inclined to enforce regulations during elec-
toral seasons and permit housing construction or even incentivize construction 
by promising that formal public services will follow, if the candidate is elected 
(Connolly and Wigle 2017). The fishers and farmers who rely on the wetland’s 
ecosystem services, and struggle to maintain their livelihoods, are also often 
implicated in its degradation through association with agrochemical contam-
ination, mechanization, illicit land sales and construction. In this context, the 
younger generation – the children of chinamperos – are less and less inclined to 
pursue farming, leaving less incentive for wetland conservation.
While there is broad recognition that the Xochimilco wetland is faced with 
persistent, often interdependent issues, different groups have conflicting percep-
tions of the causes and solutions to these issues. Many residents in Mexico City 
perceive the area to be polluted and degraded, but simultaneously recognize it 
as part of the cultural heritage of the city and as a site for recreation. For civil 
society groups, there is a problem of siloed activism, with uncoordinated groups 
working on different, specific challenges. While urbanization of the wetland 
is widely recognized as a problem, the dominant narrative and effort has been 
focussed on ecological conservation and restoration, rather than on the drivers 
of urbanization itself. Informal and illegal settlements are typically blamed for 
environmental “bads”, yet it is also recognized that informal urban growth is 
often incentivized through electoral politics.
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In light of the multiple agents involved in Xochimilco, the North America 
Hub hypothesized that a new foundation for collective action in this complex 
problem space might be needed for systemic change towards a more sustaina-
ble future. This foundation would need to be based on reframing the problem 
from one that is out of anyone’s control and driven by exogenous stressors 
degrading the system, to one in which all agents could see their role in, and 
capacity for, enacting change. We hoped that the T-Lab process would help 
create problem ownership, system understanding and the identification of al-
ternative pathways.
Theory, research and action
Our primary objective was to create a space and process through which a small 
group of diverse actors from Xochimilco could work towards discovering new 
collective possibilities for transformative action. Our approach thus foregrounded 
participatory methodologies that were designed to foster alliances among the par-
ticipants in the process. The T-Lab was designed as a two-year process in which 
there would be at least two intensive collective interactions among a group of 
actors (named T-Lab workshops 1 and 2), along with a series of other  activities – 
 individual interactions between single participants and the research team or other 
small group events. No specific project outcome or innovation was envisioned by 
the research team; rather, our aim was to provide space and facilitate the activities 
to let collective agency emerge without our control or direction.
Theory of transformation
Our design of the T-Lab was based on the idea that transformation entails in-
ternal, cognitive shifts as well as changes in behaviour and institutions (O’Brien 
and Sygna 2013). We also initiated the activities with the premise that agency – 
individual and, critically, collective agency – is fundamental to any social-ecological 
transformation. Collective agency is built from explicit recognition and reflec-
tion on individual agency and empowerment in relation to the role of individ-
uals as part of shaping and being shaped by a complex social-ecological system 
(Bandura 2000; Pelenc et al. 2013; 2015). Transformation thus entails eliciting 
the values, meanings, skills, expectations and understandings experienced by the 
actors within a social-ecological system (SES); mobilizing existing agency and 
connecting actors to novel ideas, new actors, new sources of knowledge and un-
derstanding; problem reframing; and finally a collective process of opening-up 
and defining courses of action and experimentation. This process creates an op-
portunity to make new connections and alliances, and potentially enables actors 
to feel empowered to engage with existing power structures and processes with 
new energy and constructive strategies.
Reframing (for details on our project’s efforts in problem reframing, see 
Chapter 11) is about reflecting on meanings and it includes a set of steps: (a) to 
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recognize what is meaningful, (b) to detach meanings from their material sup-
port, (c) to question narratives that support a given set of meanings, (d) to create 
new narratives and connections between meanings and (e) to find new material 
support for those meanings. This does not necessarily follow a linear process. 
However, these steps were iterated multiple times during our T-Lab process. Re-
framing can contribute to breaking cognitive pathways and mental models that 
limit one’s ability to imagine solution possibilities. But we further intended that 
reframing would result in social learning and the emergence of new solutions. 
We think that if reframing is achieved through discussion and accompanied by 
the formation of new relationships, there is a greater possibility that the internal 
changes that happen within agents manifest in projects and collective actions that 
impact material, system dynamics.
Fostering collective agency involves engaging with methods that help ac-
tors identify their own agency, reflect on what they value in the SES as well as 
how their own activities and actions relate to those values, find common values 
with others and realize complementarity in skills and capacities. In reframing 
the problem, we emphasize the need to focus less on the current material state of 
the social-ecological system, and more on shared values and emotions associated 
with the system. In recognition of the September 2017 earthquake and its effects 
in catalysing action among participants in the T-Lab, we note that external cir-
cumstances and windows of opportunity are also critical in enabling actors to 
reflect and mobilize relationships and engage in new activities towards social and 
environmental change.
Research methods: observing change and transformation
By focussing on process, rather than a specific outcome, our entire approach 
entailed considerable attention to and innovation in participatory methodology 
and group facilitation. These approaches and methods are described in the sec-
tions that follow. T-Labs workshops were structured and organized by the re-
search team, but the content was constantly co-produced; we held preparation 
meetings with participants prior to the workshops in order to get input into the 
structure, objectives and desired outputs. Consistent co-production along the 
process, and of the very process, was key to sustain the participants’ commitment. 
This co-production required continuous one-on-one interactions of members of 
the research team with individual actors in between group meetings, activities, 
and T-Lab workshops 1 and 2. Concurrent to both these forms of interaction 
was intensive work by the research team in analysing the data collected in the 
individual meetings in order to have material to return to participants prior to 
group activities.
In parallel, we also implemented and designed metrics to evaluate change in 
agency and problem perception through interviews with participants and peri-
odically repeated exercises employing a method we called “Agency Network 
Analysis” or ANA, which articulates cognitive mapping and action networks 
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and that is accompanied by Q-Method analysis (Charli-Joseph et al. 2018). These 
combined metrics allowed us to measure changes in, e.g. how long-established 
inhabitants perceive new, often irregular, settlers; instead of viewing them as 
“others” and a “threat”, they might now be viewed as potential collaborators. 
In addition, we have evidence from pre- and post-Q-methodology evaluations, 
social network evaluations, and qualitative evidence of empathy. The Q-Method 
(baseline and change) captured learning as changes in individuals’ perceptions, 
and the divergence or convergence of these perceptions within the group. In 
terms of empathy, we recorded comments indicating how participants learnt to 
see the system from the perspective of another. An additional indicator of learn-
ing and collective agency was simply the continued participation of the actors, 
and their growing confidence in their relationships with each other (Shelton 
et al. 2018).
Measuring “transformation” is far more difficult. We do not know whether 
or when (potentially years) or in what context transformative change will ma-
terialize, nor in what form or the extent to which it might be attributed to the 
T-Lab. Our goal was to create the collective agency necessary as one important 
ingredient towards system transformation, and our methods of evaluation fo-
cussed largely on that intermediate goal. We did, however, conduct follow-up 
interviews after the second T-Lab and we continue to think about ways in which 
to understand the system-level impacts of T-Labs.
T-Lab implementation sequence
The project evolved in an organic and dynamic fashion over the course of the 
two years. While the first activities were intentionally and carefully designed by 
the National Autonomous University of Mexico (UNAM) – Arizona State Uni-
versity (ASU) research team, we left open the design of subsequent activities to 
reflect the nature of the group and the direction it would want to take. During 
this second period, the research team played the role of sustaining, documenting 
and feeding an emergent process (Figure 9.1).
FIGURE 9.1  Individual and collective interactions throughout the process, indicating 
the first (T-Lab 1) and second (T-Lab 2) T-Lab workshops.
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Phase 1: activities leading up to the first T-Lab workshop
Preparations leading to T-Labs are as important as the T-Lab workshop itself 
and therefore they require the allocation of significant effort and resources. The 
steps taken and decisions made during this initial phase will determine the entire 
process and from the outset we conceived of the actual T-Lab workshop as only 
a culminating moment in a larger process.
To identify and invite individuals to join us in this experiment, we drew from 
existing literature on sustainability change agents (e.g. Westley et al. 2013) as well 
as our own intuition. We sought individuals who all together possessed: (a) di-
verse types of knowledge about the area; (b) influence over other social actors 
(e.g. through capacity building projects, organized collective work, institutional 
attribution); (c) capacity and willingness to experiment with different approaches; 
(d) determination and will to support conservation of socio-ecological attributes of 
the system; (e) sense of attachment to the place (identity); (f ) experience in alterna-
tive activities (e.g. organic farming, ecotourism, eco-technologies); (g) solidarity 
and empathy with respect to other group members and (h) experience working on 
problems of community development and grassroots innovation. We expected that 
individuals with these characteristics would be most likely to embrace the open-
ended, experimental nature of what we were proposing to do in the T-Lab and 
would add constructive diversity and/or strategic social connections to the process 
(Charli-Joseph et al. 2018). We conducted in-depth interviews with 17 individuals 
identified by these criteria (11 of which resulted in continuing core participants).
A key innovation in this phase consisted of designing and implementing spe-
cific methods to elicit the profiles of each agent, articulated in a novel approach 
FIGURE 9.2 Profile of actor = ANA + Q-Method.
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called Agency Network Analysis (ANA), which enables the visualization of an 
individual’s activities, social interactions and relationship to the social- ecological 
system (Figure 9.2). The information and baseline data collected through 
these innovative methods allowed us to strategically design the actual T-Lab 
interaction.
Phase 2: T-Lab workshop 1
Design
The first T-Lab entitled “A transformative space for the Xochimilco wetland” 
was conducted over two days in February 2017, in Mexico City, with 11 par-
ticipants (3 chinamperos, 3 residents and activists with informal settlements, 4 
members of civil society groups working in sustainable agriculture, rainwater 
harvesting or ecological restoration and 1 person associated with the federal 
government). All activities in the first T-Lab were designed to help build trust 
among participants, and reveal explicit, implicit and underlying meanings, val-
ues, and emotions associated with the social-ecological system that constitutes 
“Xochimilco”. It was clear from the interviews that the personal process of ac-
cepting loss of geographic or physical attributes of the wetland (e.g. the agricul-
tural land, the chinampas, or the problem of water contamination) are a key step 
in embracing social-ecological transformations (Eakin et al. 2019). We wanted 
to direct the conversation away from the standard dynamics of non-academic 
partners requesting more data and information from the universities, and the 
universities dumping such knowledge on non-academic partners without a real 
plan for action. We worked to avoid a “blame game” in which the discussion 
focussed on external actors and how they had created the problems as such dis-
course may undermine the agency present in the local population. Participants 
were invited to stay overnight in the retreat where the interaction was facil-
itated. We hoped that this retreat-style design would encourage casual social 
interaction over food and drinks.
Facilitation methods
The first day was spent in a series of participatory and tactile activities. For ex-
ample, each participant created an “avatar” to represent him or herself, with 
associated “powers” that reflected their particular personal capacities or skills 
that we had a priori selected as potentially associated with collective action and 
agency (Westley et al. 2013). In small groups, the participants created dioramas 
of aspects of the social-ecological system that were particularly meaningful to 
them, discussed what those meanings were and what values they represented, 
and shared those with the broader group. Collectively, we decided to focus on 
examining the more abstract underlying values that the participants had articu-
lated. These, then, became the focus of discussion: were they threatened? How 
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could they be preserved? What were barriers to change? What was threatened? 
As participants became more familiar with each other they shared more intimate 
narratives of change and stagnation, identified underlying senses of loss associ-
ated with the psychological impacts of ecological degradation and livelihood via-
bility (Charli-Joseph et al. 2018; Eakin et al. 2019). The second half-day, inspired 
by the 3-Horizons approach, was dedicated towards brainstorming strategies for 
overcoming barriers to change: what would these look like? What would they 
entail? How might these strategies draw upon the knowledge and capacity exist-
ent among the group? What should be the next steps?
Reflections
The first T-Lab accomplished many things but perhaps most important for our 
purpose of catalysing collective agency was the facilitation of trust and a spirit of 
collaboration among the participants, very few of whom knew each other prior 
to the meeting and acknowledged having shared concerns. However, we found 
that reflecting as a group about system transformations can be daunting. One 
challenge was to separate material objects and realities (e.g. the land on which 
they traditionally farmed) from the participants’ values and feelings towards 
them (e.g. the autonomy that farming provided the household). Centring the 
conversation on the potential persistence of intangible attributes allowed a dis-
cussion of the possibility of inevitable material losses intrinsic to transformations. 
While some objects must go, we can still preserve or recreate their benefits and 
associated values. The goal was to reconceptualize the wetland system in terms 
of a suite of intangible values that seemed to resonate with the group as a whole 
to then think about possible intervention pathways.
Another challenge was the tendency of the collective conversation to focus 
on what had already been tried and practised in the past. People had difficulty 
imagining that any effort to, e.g. sustain “self-sufficiency” would be aimed 
at a different material manifestation in the system than “maintaining the chi-
nampas”. Thus, the pathways turned out to be less transformative than we had 
hoped: a pathway to support the value of “self-sufficiency” was not “imagine 
an alternative livelihood in case the chinampas was no longer viable” but rather 
“use rain barrel technology to capture clean water for the chinampa”. This was 
somewhat different than the more traditional response of “improve the water 
quality in the wetland”, but we did not feel like we were moving the group 
into a new mode of thought. When we probed participants to explain how 
these solutions (e.g. “organize workshops to help people use rain barrel tech-
nologies”) might lead to outcomes that were different than what had been tried 
in the past, the conversation turned to recognizing existing structural barriers 
that hinder more transformative change. We ended Day 2 with a recognition 
that if the internal barriers – those emerging within the community – were not 
addressed directly, the proposed pathways would likely not have results differ-
ent than those of the past.
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We had initially wanted to avoid conversation about barriers to change, fearing 
that this would be a disempowering conversation. We realized, however, that if 
the barriers are not tackled explicitly, the types of interventions proposed by the 
group would unlikely be different from those in the past. The conversation around 
barriers seemed to open up new ways of thinking about an issue and revealed some 
of the deeper cognitive and social factors perceived as impeding change within the 
community. These barriers then became the focus of action (for instance, how to 
address lack of self-esteem in the community), rather than the concrete strategies 
for addressing the manifestation of the problem in the landscape (i.e. how to ad-
dress water quality). The first T-Lab laid the foundation of a new social network 
and a shift in framing reflected in a shared language among participants and inter-
est in continuing to engage and meet in the months that followed. We noted the 
emergence of a greater sense of problem ownership and individual empowerment, 
and crucially, that solutions must be formed and implemented from the ground up.
Phase 3: continuous engagement
As a way of building momentum towards T-Lab workshop 2 and eliciting what 
the participants hoped to achieve from the process, we conducted three explora-
tory exercises, and organized two excursions: to a chinampa cultivated by one of 
the participants, and a walk on a volcanic mountain that overlooked the wetland, 
on which irregular settlements were developing. These exercises and activities, 
discussed in greater detail in the “Innovation and alternative pathways” section 
of this chapter, were designed to help participants assume alternative perspectives 
on the challenges they perceived, explore possibilities of collaboration, and en-
vision alternative realities.
Prior to T-Lab workshop 2, we convened a small group of core participants 
to play a role in planning the next steps. It was the first time they expressed their 
restlessness towards the project’s open design and focus on interactions, which 
contrasts with more traditional, goal-oriented workshops and projects. They 
also questioned how far we were willing to take our involvement as researcher- 
activists and wanted to know if they could count on us to participate in the 
initiatives they proposed. During the meeting, participants decided that any in-
tervention had to address not only the urban-chinampa divide, but also recognize 
and connect with the other groups found in Xochimilco in a more concrete 
initiative with both short- and long-term goals.
Notably, a major earthquake occurred in Mexico City during this phase of 
our work (September 2017); this devastating event provided an opportunity to 
focus the group on concerns of solidarity and collective agency in the midst of 
“rebuilding” in a fragile and hazardous ecosystem. The earthquake itself appeared 
to reinforce the nascent idea that the urban residents do not have many alternatives 
to residing (illegally) within the wetland and thus are not entirely to blame for the 
encroachment. Building on our prior effort to help all participants identify their 
“powers”, we organized a meeting in which we exchanged ideas about the services 
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and capacities each of us had to offer, and what each of us required or desired in 
the wake of the earthquake. A new sense of empathy and a new interest in "build-
ing bridges" between the wetland stakeholders and the urban residents seemed to 
emerge from the recognition that all were affected by the earthquake; this solidar-
ity was exemplified in the Pathways to Sustainability Game, described in greater 
detail in the “Innovation and alternative pathways” section of this chapter.
Phase 4: T-Lab workshop 2
The second T-Lab focussed on a plan of action directed and initiated by the 
non-academic participants. The action plan was based on a previously collec-
tively articulated cognitive map of the “problem” of Xochimilco. The research 
team intentionally refrained from taking leadership in this last T-Lab, other than 
serving as facilitators and conveners and advocating for framing whatever strat-
egy participants decided to pursue in line with transformative pathways to sus-
tainability. We hoped that the accumulated evidence that the group had acquired 
considerable agency and capacity would be motivating to the participants to act 
on the values they now knew they shared, and the knowledge they had gained 
over prior activities in terms of possible action-pathways. First, the research team 
summarized ideas that had emerged over the course of the two years:
1  the need to create bridges between the two worlds of the urbanizing core 
and the livelihoods dependent on wetland conservation and agriculture,
2  the need to “reactivate” the agroecological traditions of Xochimilco as a 
means of halting urbanization,
3  the idea that informal residences could be made more compatible with the 
ecology of the area through innovations in construction and design.
What emerged as an output of this T-Lab was the desire to develop a project 
proposal that mimics, in some way, the understanding and empathy that has de-
veloped across T-Lab participants and different zones of the wetland. The group 
specifically wanted to develop a pedagogy for questioning and understanding the 
complexity of the water problem in Xochimilco through programmes or work-
shops in which people come together to carry out particular technical projects 
to improve – on a small scale – water quality or quantity. Their idea was to meet 
people where they are: find what connects them to the place of Xochimilco and 
the water issue and, through specific capacity building projects, enhance that 
connectivity and mobilize action.
Post T-Lab workshop 2
After T-Lab workshop 2, in individual interviews, we met with each partici-
pant and again applied the ANA methodology to assess whether: (a) ego-nets 
had expanded or changed; (b) links between participants had been created or 
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strengthened; (c) practices in the action-nets had changed in terms of relations 
between collaborators-practices (we expected this to change after the earth-
quake) and (d) cognitive maps changed in the way they represent the issues in 
the system (reasons for degradation), or in the perception of the issue itself (this 
would imply reframing, since even if the cognitive map does not change per se, 
the way they explain or frame the problem could change). We also applied the 
Q-Method to assess whether the participants had changed their perspective on 
what attributes were meaningful to them in the wetland.
Following the proposal of T-Lab workshop 2 for a pedagogical initiative and 
participants’ interests on learning facilitation and participatory tools and techniques, 
we held a 1-day workshop where participants reflected on transformative learning 
and planned this initiative. Our team participated on equal terms as the rest of the 
core participants and we hired external professionals to facilitate the workshop. The 
outcome was a T-Lab facilitator’s toolkit and guide to assist others in replicating our 
process of fostering collective agency (see Ruizpalacios et al. 2019).
Innovation and alternative pathways
Though innovation was not a key theme in our work, a central aspect of our 
T-Lab was that it opened the possibility to construct a new pathway in which 
chinamperos and urban dwellers could come and work together. This pathway may 
be thought as socially innovative in itself. These are groups that have positioned 
themselves as antipodes to each other, both in terms of what Xochimilco means 
to them and also in terms of who is perceived as responsible for the degradation 
of the area or unmet needs. By the end of the project, the participants had altered 
their discourse, and were emphasizing the pursuit of activities that would “build 
bridges” and solidarity towards common goals.
While the entire process of the T-Lab was oriented towards problem refram-
ing and questioning of prior assumptions, there were several exercises specifically 
aimed at such social innovation and exploring alternative pathways. For example, 
we designed an interactive role-playing game that we called the “Pathways to 
Sustainability Game” (Ruizpalacios et al. 2018) to help the participants move 
towards the idea of thinking about a strategic intervention and how it might play 
out in a complex system such as Xochimilco. The game simulated collaboration 
in a planning context (role playing a committee with a budget for implementa-
tion) as well as enabling the players to monitor and reflect on the strategies they 
pursued as they affect the system over time. In another activity implemented in 
the months following the earthquake, participants prototyped miniature models 
of new settlements that would maintain the core values identified in T-Lab work-
shop 1 (aesthetic, self-sufficiency, and identity) and set new pathways towards 
desired scenarios where agriculture on the chinampas and urbanization might 
coexist. The models depicted well-conserved chinampas and included houses that 
were smaller, built with lighter materials and eco-technologies. These imagined 
designs are radically different from the ones currently being built.
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Through exercises such as the ones described above, the participants and re-
search team began to see that ecosystem health and human well-being are not 
separate issues, and that residents in the urban areas and in the wetlands may 
share common ambitions about system change. While the activities of the T-Lab 
may be only partially responsible for this realization, now there is acknowledge-
ment that any action must involve efforts from both sides, and this represents a 
success in opening new pathways for Xochimilco.
As a result of the second T-Lab, the participants concluded that they wanted 
to pursue the idea of “bridging” worlds: that of urban/chinampa, as well as the 
highland/lowland parts of the system. As they formulated the focal activities 
in this pathway of change, they emphasized education: interventions to change 
perspectives, attitudes and behaviours around the issue of water, concluding that 
water linked the different parts of the system that have not been in coordina-
tion. They envisioned the creation of bridges through outreach and innova-
tive education between actors with different roles in the system: chinamperos 
and non-chinamperos, those in the urban core versus the wetland, and between 
generations. Essentially, participants recognized the scaling of T-Lab-like peda-
gogical process as a main transformative pathway towards sustainability in Xo-
chimilco. They advocated for more transformative methods and pedagogy for 
engagement, drawing the recognition that the arts, as well as technical expertise, 
might be mobilized towards transformative ends. At their request, we produced a 
“guidebook” that captures the essence of the different methods and approaches to 
engagement that we used in the project: The Transformation Laboratory of the Social- 
Ecological System of Xochimilco, Mexico City: Description of the Process and Methodolog-
ical Guide (Ruizpalacios et al. 2019) for use not only by the participants in their 
own activities and advocacy work, but also for public dissemination.
Networks, alliances and collective agency
The aim of the T-Lab process was, in essence, to create conditions that would 
give rise to a sense of collective agency. Our decision, at the start of the project, 
to invite individuals to join the T-Lab who had limited, if any, prior connection 
to each other, was strategic. Our aim was to see if the activities we engaged 
in would be conducive to forming a new network of individuals with diverse 
capacities, interests and stakes in the system, but who nevertheless could collab-
orate towards a common goal. In this objective, we noted significant changes: 
the Agency Network Analysis we conducted with the participants illustrated to 
them and us that many of them saw their social collaborative networks expand.
We established a WhatsApp group and Facebook page that facilitated con-
tinued communication among participants during the entire process, not only 
about project sponsored activities but also about information that individual 
participants wanted to share with the group, and even for informal social and 
friendly chatting – building social bonding within the group. At present, as we 
are writing this chapter (2019), they continue to interact through social media 
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and in person. While they have not focussed on a single, specific project, they 
have met to support each other in political action. Recently, e.g. after the for-
mal T-Lab project had come to a close, one member of the T-Lab group called 
other members through social media to a critical situation in the wetland: the 
wetland’s water in one area had simply evaporated, leaving the chinampas desic-
cated. With subsidence and problems in water management, this occurrence is 
increasingly likely. The T-Lab group mobilized collectively, without our support 
to address the situation through civic action. Events such as this suggest that the 
primary goal of the project – to create conditions in which collective agency 
could emerge among relative strangers – was achieved.
While the T-Lab process ultimately did not incorporate new actors over the 
course of the two years, the activities that we conducted as a group such as the 
Pathways to Sustainability Game and discussions following the September 2017 
earthquake emphasized to the participants the need to build bridges to commu-
nities not well-represented in the T-Lab process. Hence the effort of the group 
on learning and developing capacities in pedagogies that could “build bridges” 
across different social and ecological divides that mark the Xochimilco wetland.
Concluding insights
The T-Lab of Xochimilco was designed under the assumption that transfor-
mations of social-ecological systems cannot be engineered from outside since 
such human-dominated systems are extremely complex and not amenable to 
controlled manipulation. Instead, social-ecological transformations require cul-
tivating changes in the system’s main driving component; human individuals 
and collectives. Consequently, we did not attempt to catalyse a specific, pre- 
conceived pathway or strategy of change but rather focussed on creating a space 
for reflection, reframing and exploration with the hope that such a space might 
affect transformative processes. Due to the project’s own limitations, we could 
only involve a reduced number of people with limited influence in the whole 
social-ecological system. While this constrained the possibility of effecting an 
actual system-level transformation, by selecting participants who were not al-
ready intensively collaborating we were able to experiment and learn important 
lessons about cultivating transformative intentionality through the nurturing of 
individual and collective components of a system (Manuel-Navarrete et al. 2019). 
We achieved this experimenting and learning by providing a space in which 
people could reflect on their agency and what they might be able to do together 
that they could not achieve alone, or within their siloed networks. Ultimately, 
transformative spaces must be community-building spaces: spaces that cultivate 
collective agency (Pereira et al. 2018). In such spaces the relationships of actors 
to other system elements through livelihood activities are potentially disrupted, 
and connections are built on shared values, histories and futures. The project 
was able to create conditions in which collective agency emerged among relative 
strangers, and was self-sustained by them after the project was concluded.
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Introduction
Gurgaon, a rapidly urbanising south-western area of the National Capital Re-
gion (NCR), is one among the few cities developed by real estate developers in 
India. The city was originally planned for a population of 1 million. As per the 
latest urban planning document (Master Plan), this urban settlement, referred to 
as the Gurgaon-Manesar Urban Complex (GMUC), is expected to have a popu-
lation of 4.25 million by the year 2031 (Dhillon, 2012, p. 4). From being a “lit-
tle more than a village” having barren land “with no local government, public 
utilities, or transportation” in the 1970s, Gurgaon has, since the 1990s, become 
one of the “fastest growing urban centres in India” (Rajagopalan & Tabarrok, 
2014).The immediate trigger behind such a rapid urban transformation was the 
increased demand for space from transnational corporations for the establishment 
of their back offices and call centres and the development of housing projects for 
the benefit of middle-class professionals.
Over the last couple of decades, the city of Gurgaon (recently renamed Gu-
rugram) saw a vast swath of open agricultural lands being converted to hard 
paved surfaces, either asphalt roads or residential or commercial buildings. 
Gurgaon is a preferred investment destination due to its proximity to the In-
dira Gandhi International Airport, availability of newly built office spaces in 
the city, the social ecosystem built around shopping malls and the places like 
DLF Cyber Hub (one of the largest hubs of IT activity in the National Cap-
ital Region), the Rapid Metro Rail connecting the key locations such as 
the Cyber City, Udyog Vihar and DLF Phase III where most offices are lo-
cated. Over the last two and a half decades the city of Gurgaon has seen an 
influx of working-class and middle-class migrants, growing in numbers by 
several times.
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Increasing urbanisation and influx of migrants (both middle-class and 
working-class) have been squeezing the distant as well as local sources of water, 
turning Gurgaon into a water-scarce landscape. The Central Ground Water 
Board (CGWB) has already declared Gurgaon as a “dark zone” (where ground 
water depletion exceeds the rate of recharging) (Arora, 2019). The rate of the 
depletion of the ground water table is more than two metres per year (Hin-
dustan Times, 2017). Illegal extraction of ground water is quite prevalent for 
construction activities despite its legal restrictions (Singh, 2012). Despite the 
lack of municipal city planning, the growth story of the city has earned it the 
name of “millennium city” of India, under the influence of ‘market driven 
urbanization’.
Critics have been constantly raising concerns of planning failures, especially 
the lack of trunk infrastructures and public services – two major challenges that 
the rapid urban transformation of Gurgaon is unable to deal with (Goldstein, 
2016). Private developers have been allowed to acquire agricultural land and 







FIGURE 10.1  Map showing location of Gurugram in India and the National Capital 
Region.
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process was the withdrawal of the state from making provisions for “essential 
public goods and urban planning” and the transfer of this responsibility to the 
private sector (Chatterji, 2013; Rajagopalan & Tabarrok, 2014 ). Even with three 
master plans in just seven years, the city of Gurgaon continued to experience 
challenges with basic amenities like water, power, roads, regulated traffic and 
adequate policing about which the residents from all classes have a lot of com-
plaints. Residents’ welfare associations (RWAs) and middle-class citizen plat-
forms are trying to deal with some of these problems at their own local level 
in a piecemeal fashion. The working people have their focus on the immediate 
livelihood problems. Their challenge of social mobilisation for the formation of 
socially and ecologically just pathways to urban planning and governance has 
also not been receiving adequate attention from the political structures and the 
institutions devoted to the advancement of research and professional education 
located within the National Capital Region (NCR). This chapter describes and 
explains the structures and processes which the South Asia hub engaged to de-
velop the transformative spaces with the aim to intervene in the prevailing situ-
ation in the domain of urban water management.
Urban water management in Gurgaon: problem space and the 
challenge of transformation
Planners in Gurgaon have been essentially relying upon the supply of water 
from sources that are located outside the city (at a considerable distance) to meet 
the growing demand of water for the urban settlements (Centre for Science 
and Environment, 2012). Techno-managerial solutions have been popular in 
this approach (HT Correspondent, 2019; Mishra et al., 2018). Water manage-
ment, urban planning and governance have mostly addressed the concerns of 
the dominant classes, i.e. the middle classes and the wealthy. The concerns of 
the poor and marginalised and their representation in the agenda of the gov-
ernment have been rarely prioritised by the emergent citizens’ platforms in 
Gurgaon. This gap has been evident in the way these platforms tend to approach 
citizens’ urban engagement and make interventions (Roychowdhury & Puri, 
2017) (Arora S., 2019). Examples are Gurgaon First, Gurgaon Citizens Council 
(GCC) and “iamgurgaon”.
Water conservation and wastewater management have come to be second-
ary considerations in day-to-day water management practices of the local ad-
ministration and in the policy framework of the state government. Natural 
recharging/replenishment of ground water by protecting the water bodies as 
well as by promoting rainwater-harvesting systems has a symbolic presence. 
An efficient system of recycling of wastewater for the entire urban area was ab-
sent except for the presence of effluent treatment plants and sewage treatment 
plants at selected locations. These systems covered only a limited catchment 
area due to the lack of sufficient collection and transportation infrastructure 
for the sewage in the city. Within the dominant pathway of water resource 
India: transformations to sustainability 157
management, water has been treated as a commodity, without sufficient con-
sideration to sustainability of sources of supply. This has ultimately led to un-
sustainable habitations.
The distribution of water across the city is also a challenging task. Usually, 
government agencies recognise only certain areas in the city as part of the 
formal water distribution system. These areas are often identified as industrial 
areas, planned residential areas and commercial areas. The vast majority of un-
planned areas where a large percentage of the urban population lives remain 
unrecognised by the public water distribution system. Most of these unrecog-
nised urban spaces rely upon informal sources of water supply that are often 
inadequate.
Water supply, distribution and use are a conflicted terrain, with demand com-
ing from different agricultural, industrial, commercial and residential groups. 
Water has emerged as a business opportunity leading to a growing mismatch be-
tween supply and demand, deepening gender, class, caste and community-based 
inequalities.
BOX 10.1 THE PROBLEMS AND CHALLENGES OF URBAN 
WATER MANAGEMENT IN GURGAON
The vulnerability of the urban water management system in Gurgaon is 
understood to be driven by the systemic problems of overexploitation of 
sources of surface and ground water, growing inequity in distribution of wa-
ter, rising use of water for non-priority priority purposes and decreasing reli-
ability of the water supply system. Planning, governance and practices under 
perusal for management of water do not recognise co-evolving inequities 
(rural- urban, marginalisation of poor people) and the growing vulnerability 
of water management system.
Mainstream pathways of water management are driven by unsustainable 
practices of consumption by the middle classes. At the same time, the inabil-
ity to tackle water and wastewater together is apparent. Lack of protection 
of local water bodies, low priority given to reuse and recycling, recharging/
replenishment, eco-friendly technology of harvesting and treatment of wa-
ter and wastewater management are a systemic outcome of the institutional 
lock-in to mainstream pathways.
The issues of lack of representation, voice and power of the poor and 
marginalised people in the sphere of water management are also a systemic 
outcome of mainstream pathways of urban development. Therein exists the 
challenge of changing the policy paradigm.
There is lack of coordination and cooperation among the protagonists of 
change due to limited dialogue and experimentation in respect of how to 
tackle the challenge of sustainable water management.
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At the time this project was initiated in 2015, there was broad but shallow 
recognition of these problems across different publics, without a shared under-
standing among different groups. A comprehensive and integrated perspective, 
with reference to a sustainable water management system was absent from the 
research landscape too. There was also a realisation that the National Capital 
Region (NCR) was still going ahead with the development of new cities without 
adequate planning interventions concerning urban sustainability, with alterna-
tives mostly failing to find their place in the urban planning and water govern-
ance discourse. In most cases, governing agencies had chosen to underplay the 
challenges posed by these problems.
BOX 10.2 INSTITUTIONAL CONTEXT OF THE RESEARCH 
AND ENGAGEMENT
The new pathways for real-world experimentation are in the making. Two 
important institutions, namely, the Gurgaon Water Forum and the Transdis-
ciplinary Research Cluster on Sustainability Studies (TRCSS), JNU (Jawaharlal 
Nehru University) have emerged as part of the T-Lab activities, and these in-
stitutions are on the way to stabilising themselves through the T-Lab process.
The Gurgaon Water Forum (GWF) is a multi-stakeholder platform of mo-
bilised public groups collaborating on the issues of sustainable urban water 
management (SUWM) and city development.
The TRCSS, JNU is also gaining ground with the closer involvement of the 
students and faculty in the field. There is a network of S&T institutions and 
civil society organisations (CSOs) collaborating with the faculty and students 
of TRCSS, JNU. Within JNU the TRCSS is now more stable and acceptable to 
faculty and students.
The GWF and the TRCSS are engaged in the implementation of SUWM 
solutions. The real-world experimentation has started with the support of 
stakeholders and government agencies. The GWF is now a well-accepted en-
tity collaborating with public administration.
Community mobilisation has been catalysed using citizen science, 
citizen dialogue and advocacy, workers’ group enterprise and urban 
studios/labs.
Citizen dialogue and advocacy through community radio has facilitated 
community mobilisation across various low-income residential areas in the city.
Currently, the GWF is working on the ground in collaboration with ac-
tivists from close to seven organisations who represent the interests of the 
middle and working classes. The GWF has brought together the mobilised 
publics to actively contribute to the formation of Social Carriers of Innovation 
for Transformations (SCIT), described further below.
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Dialogue
• Class based concerns for water 
were pointed out for follow up
• Water testing campaign and 
Ground Water quality concerns of 
dierent classes emerged
• Dialogue with organisations of 
working people, women groups and 
other marginalised groups etc.
• Locality (settlement) specic 
agenda for urban planning and 
governance started emerging 
•T-Lab involved participation of 
      multiple stakeholders
• FGD with women Groups
• Meetings with workers' organisations
• Meetings with RWAs
• Public Consultations 
• Community Radio Programmes
Advocacy
• GWF Consultations
• Meetings with Govt. Ocials
• Formulation of Citizen's Charter of 
Gurugram
• Poster Exhibitions
• Engaging with local Govt. and RWAs 
for introducing collaborative schemes
• Municipality introduced new 
schemes for enabling participation 
of RWAs
• CSR fund was attracted for 
implementing a Rain Water 
Harvesting (RWH) Structure to 
prevent street ooding in a low-
income residential area 
• Local administration has started 
recognizing the issues raised by 
GWF – drainage management in 
the city
Participation
• GWF facilitated participation of 
locals in planning and decision making
• GWF participated in Govt.
consultations.
• GWF submitted suggestions to Govt. 
for new regulations, policy and 
planning
• GWF actively provided its platform to 
the marginalised voices for raising 
their concerns
• GWF succeeded in agging issues 
of urban water and waste water 
management, social housing, 
aordable public transportation for 




• Technology demonstration and
social mobilisation
• GWF initiated its rst Real World 
experiment with the help of CSR 
funding in a low-income settlement
• Another technology implementation 
project supported by Ministry of 
Science and technology is underway - 
it has three pilot interventions
• Street Level RWH structure 
implemented for preventing street 
ooding
• Revival of water body through 
RWH and waste water recycling is 
underway
• Waste water recycling and reuse in 
slums is underway
• Building a check-dam in forest of 




• Formation of MSP (GWF) - public 
consultations, coproduction of 
Knowledge & co-designing solutions 
• Collaboration and coordination require 
leadership at dierent levels - Field 
Group, Technology Generating 
Institutions & Individuals and System 
Design Group (TRCSS)   
• Development of a Network System 
of Solution Implementation (NSSI) 
• Emergence of NSSI is making GWF 
a Social Carrier of Innovation and 
Transformation (SCIT)  
• Emergence of an active and 
participatory structure of local 
governance using a transdisciplinary 
network of researchers, experts, 
practitioners and implementing 
agencies  
FIGURE 10.2  Designing social mobilisation through GWF: interventions, activities 
and outcomes.
Public participation in decision making has been absent, with existing gov-
erning mechanisms functioning in a top-down manner where the scope for 
integrating various kinds of stakeholders are limited. More significantly, de-
spite formulating two official NCR Plans in the past, the last one notified on 
September 17, 2005 with the perspective year 2021 (National Capital Regional 
Planning Board, 2020), their adequate implementation is a fundamental chal-
lenge for the National Capital Region Planning Board (NCRPB) because of 
the lack of support and coordination among participating governments of dif-
ferent states.
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Transformations: theory, research and action
The emergence of various forms of urbanisation is attributed to their context and 
culturally specific occurrence. Yet there exists an overarching influence of global 
capital on the city planning and the localised neoliberal civic interventions. 
The complex dynamics of such intertwined local and global processes require a 
new epistemic understanding; the focus needs to be shifted towards a process- 
oriented understanding of the concept of ‘urban’ as against the “fixed, unchang-
ing entity – a universal form, settlement type or bounded spatial unit (‘the’ city)” 
(Brenner & Schmid, 2015). Henri Lefebvre calls this process the ‘urban revolu-
tion’ – a transformation where predominance of growth and industrialisation 
(models, plans, programmes)-driven society is taken over by real estate-driven 
urbanisation (Lefebvre, 2003, p. 5). A kind of ‘post-industrial’ revolution is set 
in motion wherein lies the double process of ‘industrialization-urbanization’, the 
latter becoming dominant over the period of time.
Consequently, the urban process is no longer under the control of the ur-
ban planners but subject to speculation and profiteering of the entrepreneurs 
(Merrifield, 2005, pp. 693–694).Of the two ‘circuits of capitalism’,1 i.e. industry- 
commerce and real estate businesses, the role of real estate becomes significant 
with more investment in land as against industry-commerce (Gottdiener & 
Budd, 2005, pp. 132–133).
Following Lefebvre, David Harvey (Harvey, 1973) points out that the process 
of urbanisation has transformed “from an expression of the needs of industrial 
producers to an expression of power of finance capital over the totality of the 
production process” (Merrifield, 2005, p. 697). In this process, “capitalists con-
tinually shift their investment from one circuit of capital to another” which often 
encounters disinvestment as an inevitable process. The “built environment of the 
cities could be forced to become obsolete”’ leading to actions like slum clearance 
in the name of urban renewal (Zukin, 2006, p. 107).The shift in investment 
pattern from ‘primary circuit’ (industrial production) to ‘secondary circuit’ (land 
and real estate) is an important means of accumulation of wealth and growth of 
cities.
The South Asia hub of the transformative knowledge network (TKN) de-
cided to begin with its urban interventions in Gurgaon. While this intervention 
was conceptualised as an experiment designed with the aim of fostering alternate 
people-centric pathways of water management, it was clear to the team that the 
focus would ultimately have to be on the challenges of urban transformation (see 
Box 10.1). Various details about the hub and its work – reconfiguring the ongo-
ing social mobilisation for peoples’ participation in respect of urban planning and 
governance, creating a multi-stakeholder platform for co-production of knowl-
edge and co-design of solutions and transforming the then weakly emergent 
spaces of public engagement over water conservation, its use and reuse in the city 
of Gurgaon – can be found in Box 10.2 and Figure 10.2.
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In this process, reshaping of the built environment in pursuit of profit through 
creative destruction is responsible for the contradiction that has led to social con-
flicts and struggles in urban areas (Gotham, 2010, pp. 553–554). Harvey identi-
fies urban space as an active moment – a unit of capital accumulation as well as a 
site of class struggle where the built environment is the source of profit and loss 
through property investment that often triggers major urban renewals (Hubbard, 
2006, p. 40).
Urbanisation in Gurgaon expresses strong and intimate connections with the 
secondary circuit of capital accumulation which requires constant priming of ur-
ban expansion with the structures of social reproduction of the lives of poor and 
marginalised working-class migrants. The reasons which explain the sources of 
unsustainable urban sprawl, the main consequences of urban sprawl for the reali-
sation of goals of economic, social and environmental sustainability and the pol-
icies that would be required to make urban water management more sustainable 
in Gurgaon clearly bring forth the point that urban expansion in Gurgaon orig-
inates not just from an overflow of wealth but also equally from an overflow of 
poverty materialising through massive processes of rural-urban migration, land 
takeovers, and the more or less unplanned building of urban villages and peri- 
urban areas that are now popular neighbourhoods where the working classes live 
without access to public infrastructure required for dignified urban lives.
Opening new spaces for urban expansion, developing and redeveloping the 
spaces for wealth generation and capital accumulation is a necessity of the cap-
italist classes investing in Gurgaon. This expansion is continuing only because 
the mainstream pathways of urbanisation align with the interests of the mem-
bers of capitalist class operating from within Gurgaon. Take, for example, the 
DLF Foundation (a philanthropic arm of the DLF Limited – a real estate com-
pany), which pioneered the expansion of Gurgaon during the 1980s and 1990s 
has come up now with its 21st-century flagship initiative, called the ‘Gurgaon 
Rejuvenation Project’– GRP by the DLF (DLF Foundation, 2008). Under the 
GRP, a capacity building workshop was organised in August 2017 on transform-
ing the Najafgarh Basin (Times News Network, 2017). The Najafgarh Drain is 
the main drainage system in Gurgaon, carrying most of its sewage towards the 
Yamuna River in Delhi. The purpose of this workshop was to develop a multi- 
stakeholder approach for the rejuvenation of the Najafgarh Basin with the long-
term vision of developing a roadmap for the development of inland waterways in 
the Najafgarh drain (DLF Foundation, 2017).
The long-term objective of converting the Najafgarh drain into an inland 
waterway, seeking low interest, highly profitable “green” funds from the national 
and international financial organisations, in fact, also revealed quite a lot about 
the actual interest of leading stakeholder (DLF Foundation) – the real estate spec-
ulations in the name of urban rejuvenation.
The GWF understands its interventions as a longer-term process of engage-
ment with the structural power over city planning and development. The el-
ements of structural power comprise finance capital, real estate and IT, land 
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owning castes in urban and peri-urban villages, lack of participation of women in 
decision making, local vs outsider divides and religious and ethnic divides. The 
power of neo-liberal ideology and practices over the political and bureaucratic 
Formation of 
Gurgaon Water 
Forum (GWF) and 
TRCSS, JNU





Strategy for Public 
Engagement
Structure, Regime, 
Agency and Power 
Relations
• Mainstream pathways of urbanization allow capital to 
seek cheap infra, cheap labour and cheap nature
• Growing labour reserves because of agrarian crisis, 
internal migration and semi-proletariat formation, 
dismal urban settlements, disempowerment of the poor 
• Need to introduce non-market calculations, 
internalization of social and ecological cost into 
planning and governance
• Need to mobilize the poor and marginalized to 
empower them vis-a-vis urban planning and water 
governance
• Getting started by seeking improvements in-reliability  
of infrastructure and services, reduction of 
vulnerability, resilience through adaptive capacity, 
reframing of urban maintenance and regeneration 
eorts
• De-commodication of essential services, reconguring 
of urban spaces, restructuring of urban governance, 
redesign of rural urban linkages and civic 
• MSP formation for co-production of knowledge and 
solutions, dialogue, advocacy, participation in decision 
making and real-world experiments leading to a new 
Collective Practical Understanding (CPU) 
• Public engagement of poor and marginalized, alliance 
building with the middle classes, development of Network 
System
• New and alternative pathways for SUWM, SUT and just, 
equitable and sustainable development of urban–rural 
relationships 
FIGURE 10.3  Theory of change: engaging with the politics of urban sustainability 
transitions.
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The poor and marginalised working people need to be supported in the ef-
forts to build cross-class alliances for the revitalisation and regeneration of areas 
in which they reside. There are numerous examples of change in land use over-
looking social and ecological considerations. Therefore, the introduction of such 
externalities in the process of decision making on land use and water use should 
ensure that capital is made to internalise the social and ecological costs into plan-
ning and governance of expansion of urban spaces on which the capital is today 
much dependent on accumulation.
In this context, as a theory of change, the TRCSS, JNU and its partners have 
chosen to prioritise the challenge of building cross-class alliances with the ob-
jective of realising the introduction of non-market calculations in areas where 
they live. These interventions should aim to ensure the participation of working 
people in the co-design activities of social mobilisation through the formation of 
a multi-stakeholder platform (MSP) – namely Gurgaon Water Forum (GWF) in 
which the trade unions are an active participant along with the groups involved 
with the middle classes for a wide range of issues arising out of the problems of 
urban governance in Gurgaon to maximise the outcomes for the formation of 
leadership for the activities to be initiated for the formation of structures and in-
stitutions to enable the processes of transformation of water management and ur-
ban governance (see Box 12.3 for an analytical summary of the GWF activities).
apparatus is currently the reigning regime across the co-evolving domains of 
business regulations, urban planning and governance, settlement planning, live-
lihood development, health and education services, urban transportation and ac-
cess to water and sanitation, resulting in the neglect of environmental and social 
dimensions. The challenge of empowering the weaker sections lies in changing 
the agency relationships of middle classes and working people. There is a need to 
reconfigure the balance of power through reframing the conditions of formation 
of alliances between the working people and the middle classes.
The GWF uses the power of radical approaches to structural transformation, 
system transformation and pro-poor enabling approaches to reframe the inter-
ventions in urban planning and governance and alliance building. The concep-
tualisation and implementation of the theories of transformation, change and 
practice that the South Asia Hub has chosen to adopt to co-design the activ-
ities of pro-poor social mobilisation over water in Gurgaon are explained in 
Box 12.3.
‘Transformation’ means profound, often long-term changes to the entire sys-
tem that come about as a result of multiple interacting dynamics involving so-
ciety, ecology and technology. In this sense, a transformation would involve 
enabling the poor and marginalised to enhance their access to resources and 
capabilities for mobilisation of power to innovate and foster a change in the 
neo-liberal regime. Regime change is needed for creating the conditions for the 
realisation of ecologically and socially just development through the internalisa-
tion of non-market externalities and the participation of working people in the 
co-design of solutions.
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As a multi-stakeholder platform (MSP), the GWF has been proposed and or-
ganised for the moment, to serve mainly as a knowledge sharing platform capable 
of undertaking the co-production of knowledge and co-design of solutions. It 
works with the help of the individuals and groups collaborating with the GWF 
and the TRCSS for the benefit of sectional as well as collective interests of the 
working people in Gurgaon. Long-term stabilisation of the MSP is necessary. 
With this in mind, the GWF has envisaged the formation of a Network System 
of Solution Implementation (NSSI). During the project period, the NSSI activi-
ties focussed on the mobilisation of the people to erect the scaffolding for a new 
Social Carrier of Innovation for Transformation (SCIT) to contribute to the 
development of people-centric framings of the problem and solutions (Edquist & 
Edqvist, 1979; Smith, et al., 2016). This is illustrated in Figure 10.4. The NSSI 
structure is designed to accommodate all the relevant participating stakeholders 
and members of mobilised publics in three subgroups as per their capacities to 
BOX 10.3 THEORY OF TRANSFORMATIONS
The structure, regime and agency relationship are the key to understanding 
the theory of transformations, moving from abstract to concrete and back to 
abstract learning through action. For the hub’s theory of change, this means:
First, that the Gurgaon Water Forum (GWF) struggles against the neo- 
liberal regime for structural change, democratic identity-based transformation 
of agency of working people; emphasis on direct action and alliance-building 
for the transformation of identities.
Second, that transformation requires empowering the marginalised to 
struggle against mainstream pathways embedded in structures of cheap la-
bour and nature, against the shift from primary to secondary circuit of capital 
accumulation, against the erosion of urban commons, and against primitive 
accumulation, authoritarian structures and commodified social reproduction 
regimes.
Third, a change in the sub-regime of knowledge production is necessary 
but not enough: contestations matter, radical perspectives have to remain in 
reckoning. Work on economic and social transformation starts by including 
a focus on collective practical approaches to livelihoods of the marginalised 
in the water-related transformative spaces, housing and catchment habitat 
protection.
Fourth, sustainability transition theory needs to focus on context specific 
structure, regime and agency relationships; politics of engagement with 
sub-regimes of planning and governance is by itself not enough.
Fifth, leadership and building of relationships for path construction and 
spaces for transformations to sustainable urban development needs align-
ment of structures and institutions to enable longer term changes.
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perform the expected roles and functions. The structure has three types of sub-
groups – System Design Groups (SG), Knowledge Generation Groups (KG) and 
Field Development Groups (FG). The NSSI structure has been formed by draw-
ing on experiences with similar structures tried earlier within the Delhi Science 
Forum. The NSSI structure was designed to realise a minimum level of political 
and academic rigour to ensure that the GWF does not collapse after the project 
is over and the process of implementation of interventions is sustainable also be-
yond the project period.
The theory of transformations outlined above has led the GWF and TRCSS 
JNU to be selective in respect of the choice of activities. The focus is currently 
on the strengthening of the network system of solution implementation (NSSI). 
The strengthening of NSSI implies gaining as much support as possible from 





ong term development of collective agency of the mobilized
public groups through a MSP-Gurgaon Water Forum (GWF)
Emergence of a new collective practical understanding of mobilized groups 
for the transformation of knowledge, values and institutions
Tools and methods of intervention and evaluation
Co-designing interventions in Gurgaon, mapping the failures of planning and 
governance, co-producing knowledge, community mobilization for civic 
empowerment
Social carriers of innovation and transformation (SCIT)
emerge for solution implementation for sustainable urban
water management
iffuse & develop solutions build alliance
of relevant stakeholders & systems.
ierent classes (poor and marginalized as
ell as middle classes) come together to
acquire structural power for gaining the
access to resources, capabilities and markets
Transformative space making & expected
outcomes from real-world experiments
.
Innovate practice, materiality (innovations),
constitute niches, regime change
(investment, science, technology,
infrastructure & resource use), nurture
pathways to socio-ecological & socio-
technical transformations
Network System of Solution Implementation (NSSI)
Multi-stakeholder platform (MSP) enables formation of S&T eld groups, 
knowledge generating groups and system design groups.
FIGURE 10.4  Network system of solution implementation, social carriers of innova-
tion and transformation and the Gurgaon water forum.
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Research methods
Our methodological approach has been aimed at the formation of Network Sys-
tem of Solution Implementation (NSSI) as a collective agency of the mobilised 
publics working among the middle classes and the working people of Gurgaon 
on the issues of urban sustainability. The agency formation has been achieved 
through the development of their Collective Practical Understanding (CPU) and 
actions by enhancing knowledge, embedding values and accelerating engage-
ment with the institutions of urban planning and governance. The mobilised 
groups have been brought together to foster and strive for the formation of a 
knowledge-based multi-stakeholder platform (MSP) to persist with the proposed 
repertoire of collective action to create a leadership for public engagement on 
the key issues of water planning and governance of urban sprawl to be taken up 
in Gurgaon. In sum, MSP creation in this context is a system building approach 
for the production and sharing of knowledge using tools of co-production and 
co-design activities. It includes following stepwise interventions:
interventions of the mobilised publics associated with the working people as 
well as the middle classes seek to prioritise the involvement of all of these groups 
in the activities of dialogue over water, participation in planning and decision 
making, real-world experimentation and formation of pro-poor social carriers of 
innovation and transformations.
 i Creation of a multi-stakeholder knowledge-based platform
 ii Develop a collective understanding of the problem concerned
 iii Create Social Carriers of Innovation and Transformation (SCIT).
Coproduction of knowledge and action in collaboration with different actors is 
being accelerated to enhance the absorptive and adaptive capacities of the work-
ing people. Ultimately, reconfiguration of urban spaces and governance will 
have to focus on the formation of socially and ecologically just urban commons. 
A new collective practical understanding involving changes in the system of mo-
bilisation of knowledge, values and institutions is in progress.
Multi-stakeholder platform creation and the development of 
networks, alliances and collective agency
In case of South Asia Hub, the T-Lab was understood not as a project but a con-
tinuous activity which is not limited to transdisciplinary outreach. The T-Lab 
was conceptualised as a counter-hegemonic process of intervention. Intervention 
focussed on the strengthening of the role and contribution of mobilised public 
groups towards dialogue and advocacy, participation in planning and decision 
making, real-world experimentation and formation of new institutions for mak-
ing of pro-poor innovations and transformative spaces for the realisation of sus-
tainable urbanism.
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In order to realise the contribution of the members of mobilised public groups 
and achieve a degree of alignment in their contributions to the formation of 
counter-hegemonic interventions in a sustained way, the South Asia Hub tar-
geted development of a new set of “Social Carriers of Innovation and Transfor-
mation (SCIT)”. SCIT emerges through the evolution of NSSI. The three major 
elements of the NSSI (SG, KG, FG) are illustrated in Figure 10.5.
Alignment was sought to encourage the members of the mobilised public 
groups in the implementation of an NSSI for enabling social mobilisation for 
sustainable urbanism. In this process, members of the mobilised public groups 
were encouraged to get actively involved in the development of SG, KG and FG 
within the larger network of the GWF to achieve a higher level of success in so-
cial mobilisation. The network of GWF initiated a number of activities involving 
members of the mobilised publics. These activities can be broadly categorised 
as dialogue, advocacy, participation in planning and decision making, experi-
mentation (real-world experiments) and institutionalisation of new structures of 
social transformation (formation and stabilisation of new institutional structures).
The most significant aspect of this process is the realisation of a collective 
agency-based-power perspective as a result of alignment among the members of 
the GWF. More specifically, the power of collective agency of the GWF comes 
from the contribution of its members in the form of providing leadership roles at 
the level of SG, KG and FG on the ground through their regular involvement in 
these activities. The overall contribution of the members of the mobilised public 
groups participating in the activities of the GWF was categorised and measured 
in terms of the progress of their contribution in five major stages of the evolution 
of GWF. The specific stage of their involvement reflects the alignment of their 
role and contribution towards the development of leadership at the level of FG, 
KG and SG on a scale of 1–5, as illustrated in Table 10.1.
Out of 140 participants in T Lab 1 (the first T-Lab workshop), we selected those 
who followed up our initiative partially or up to a greater extent to the time of 
writing (2020) by contributing in the visions and strategies of the GWF. A chart 
was prepared mentioning contribution of each of these participants (members) 
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FIGURE 10.5 Evolution of the Gurgaon Water Forum.
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as per stages 1–5 in the realisation of the FG, KG and SG (see the anonymised 
spreadsheet in Figure 10.6). Later, contributions of different categories of partic-
ipants were put together in spider charts (see the bottom of Figure 10.6), depict-
ing collective contributions of different groups (shown category-wise: academia, 
public administration, civil society, NGOS and others) in the realisation of the 
SG, KG and FG. In this way, the progress towards stabilisation of the GWF (and 
transformative space formation – see Pereira et al. 2018) has been measured using 
a scale of 1–5 to indicate the contributions of each mobilised group. Interestingly, 
not all group members were able to contribute equally in the role of FG, KG and 
SG, when measured for their involvement in the different stages of activity.
TABLE 10.1 Stages of the mobilisation of the members of the mobilised public groups 
Stages Contribution of each member in the activities of the GWF
1 Initiation of dialogue
2 Initiation of dialogue and advocacy
3 Initiation of dialogue, advocacy, public participation in planning & decision 
making
4 Initiation of dialogue, advocacy, public participation in planning & decision 
making and experimentation started
5 Initiation of dialogue, advocacy, public participation in planning & decision 
making, experimentation and the formation of a new institution that has 
started functioning 







































Field Development Group (FG)
*these statistics have been anonymised
FIGURE 10.6  Measuring the power (collective agency), role and contribution of mo-
bilised publics.
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Figure 10.6 shows how members of academia, public administration, NGOs 
and informal sector, and workers’ unions played major roles in the System De-
sign Group. Civil society was less active in the activities of this group. In the 
Knowledge Generation Group, academia played a major role, while NGOs and 
informal sector and workers’ unions showed willingness to contribute. Public 
administration was less active as lacking capabilities and civil society was almost 
reluctant in the process. As far as the Field Development Group is concerned, the 
informal sector and workers’ unions and NGOs played a leading role in the field 
and helped academia in reaching out to the larger public. Civil society showed 
limited interest in providing leadership in the field, and public administration 
was almost absent in the mobilisation of people on the ground.
Key moments in the India T-Lab process
T-Labs are processes where the social mobilisation plans were seeded. Interven-
tions were deliberated upon to enrol the diverse actors with different motivations 
to participate in the development of interactive innovation spaces. These allowed 
the TRCSS, JNU to form and mobilise the relevant publics for experimentation 
with new social-ecological-technological system configurations and sustainabil-
ity pathways (pathway creation). Innovation for transformative change in the 
Gurgaon case demanded T-Labs to undertake preparatory work for the context- 
specific challenges of urban water and waste water management including assess-
ment of mainstream pathways, identification of opportunities for alternative path 
creation and experimentation. As with the other hubs in the ‘Pathways’ network, 
two T-Lab workshops were interspersed with a series of research and engagement 
activities.
The process of organising the 1st T-Lab workshop started with the research 
team conducting background research. This background research started much 
earlier with reviewing the studies on the migration in Gurgaon through the co- 
design workshop in November 2014 and the subsequent concept note developed 
by JNU/STEPS Centre in 2015. It was revealed that Gurgaon has seen an influx 
of migrant workers for employment during the last couple of decades. A study of 
three peri-urban villages in Gurgaon revealed the poor health and morbidity con-
ditions in related to water and wastewater. Pollution is increasing in the sources of 
water due to the mixing of untreated sewage, affecting the supply of surface water 
and causing environmental and health hazards. Heavy concentrations of iron and 
fluoride are common. The old drainage and sewer system are not capable of bear-
ing the current load of sewage, resulting in frequent water logging and clogging 
of drains. There exists severe encroachment of natural drainage patterns resulting 
in frequent urban flooding and destruction of water bodies. The background re-
search highlighted the existence of common and separate challenges facing the 
people of different classes. We also conducted several field studies to understand 
the different perspectives and framings held by different classes, using the methods 
described in the ‘Research methods’ section of this chapter.
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This background research helped us in setting up the agenda for the first T-Lab 
workshop on February 10–11, 2017, addressing the following broad questions:
1  What kind of public engagement helps realise better the involvement of 
middle classes, farmers and workers in the processes to be initiated for the 
promotion of sustainable water management?
2  What kind of policy paradigm needs to be in place to obtain sustainable 
water management system in a semi-arid region, which is rapidly urbanising 
and seeking industrialisation through global integration, privatisation and 
public–private partnerships?
3  What kind of tools and resource materials can help enable the organisation 
of a platform for dialogue on the problems and challenges of sustainable wa-
ter management?
4  What kind of contestation enables people to reflect on the conflicts in re-
spect of water availability and use?
5  How far can the participation of people in decision making organised via 
Panchayati Raj Institutions (PRIs) of local self-governance help to organise 
sustainable water management?
6  What kind of real-world experimentation is necessary for the promotion of 
institutional transformation and social carriers of innovation for sustainable 
water management?
7  How do we understand the role of policy paradigms in the management of 
transition/transformative change?
8  How should the protagonists of transformative change measure the level of 
success in the spread of sustainable water management practices?
T-Lab workshop 1
The workshop was open to multiple stakeholders including policy makers, plan-
ners, experts, bureaucrats, citizen groups, resident welfare organisations (RWAs), 
workers’ organisations, NGOs, researchers, activists and others. More than 100 
people participated. The workshop was aimed at mapping the knowledge, val-
ues and institutions of mobilised publics and organising them for the creation 
of a multi-stakeholder platform for individual and collective actions. The prob-
lems identified by the research team were growing dependence of the city on 
water from distant sources, neglect of protection of local water bodies, lack of 
systems for water recycling, destruction of natural drainage, Aravali mountain 
range habitat and catchment areas, replacement of existing freshwater pipelines 
and sewers to prevent contamination and investment in covering the drains to 
reduce nuisance.
Deliberations led to the establishment of a multi-stakeholder platform – the 
Gurgaon Water Forum – agreeing to undertake activities of knowledge creation, 
utilisation and dissemination. The research team argued that at present the focus 
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of urban planning was on the development of physical infrastructure such as road 
engineering – highways, flyovers without protecting natural drainage. Urban 
flooding, they argued, was due to destruction of natural drainage pattern, as a 
result of urban developmental interventions. By ignoring the carrying capacity 
of the city, the neo-liberal growth perspective and real estate interests continued 
to drive the expansion of Gurgaon through the expansion of Dwarka and Kundli 
Manesar Palwal (KMP) expressways.
In response to the framings of problems by the research team, the critical 
response at that time came from government officials, who labelled the TRCSS, 
JNU approach purely academic as opposed to representing possible practical 
solutions. The concerns raised were rejected and dialogue did not bring changes 
in the understanding of the dominant stakeholders. Pleas for the need for an in-
tegrated water management approach were dismissed. Traffic management was 
prioritised over drainage as a way to deal with the urban flooding. The main-
stream thinking of middle-class RWAs was not very different from that of the 
administration – that water for Gurgaon would have to come from distant (rather 
than local) sources.
Following the first T-Lab workshop, the GWF began to focus on collec-
tive practical approaches rather than on pushing a shared understanding of the 
problem space and transformative changes (which proved elusive). Therefore, we 
prioritised collaborative action with mobilised public groups to develop prac-
tical approaches for SUWM. We started on co-production of knowledge, co- 
design of SUWM solutions and network development for the implementation of 
SUWM solutions (see Figure 10.3). Priority was given to dialogue with public 
administration and others in small group meetings focussing on the identification 
of collective practical approaches, seeking cooperation, assigning of roles, capac-
ity building and alignment. With priority given to moderate/radical perspective 
on change and the emphasis on equity and ecological soundness, a distinct iden-
tity of the GWF has emerged.
In sum, we planned to explore all the possible different strategies for 1) the 
development of creative entrepreneurial leadership in the city for the implemen-
tation of urban planning and participation of the people as a whole in govern-
ance, 2) the development of a research network having capabilities and cultures 
of participation in co-production of knowledge and co-design of sustainability 
experiments and 3) the development of a system design group at JNU in collab-
oration with the educational and research institutions and engagement agents for 
a sustainable city.
Following the first T-Lab workshop, interventions began in the form of the 
shaping of the legislative framework for urban development planning in Gur-
gaon. Our participation in the consultation on Gurgaon Municipal Develop-
ment Authority Bill 2017 was seemingly well received by both governmental 
agencies and non-governmental organisations. We were able to gather resources 
from among the different stakeholders including the local government and the 
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Municipal Commissioner of Gurgaon (MCG), the main public urban authority, 
in the form of their goodwill, attention and cooperation.
We subsequently received the consent of MCG for the submission of projects 
to the Ministry of Science and Technology on the augmentation of water avail-
ability, rationalisation of water use, treatment of grey water and prevention of 
urban flooding. A project eventually got approved by the ministry in July 2019 
and – at the time of writing – is under implementation.
Alongside the two universities involved in the submission of projects ( Jawa-
harlal Nehru University and Jamia Millia Islamia), it is possible to claim at least 
some success for the wider team, including non-governmental organisations, 
trade union bodies and women’s organisations.
The T-Lab, and subsequently the GWF, involved a lot of individuals as well 
as formally organised groups. Using the resources of a community radio sta-
tion (a twelve-episode radio programme was aired in the summer of 2017) we 
were able to mobilise other groups too. Our process started developing and later 
Designing the System 
(NSSI) 
• GWF was coceptualised as an MSP having a Network System of Solution 
Implementation (NSSI)
• NSSI to be primarily consisting of a System Design Group (SG), a Knowledge 
Generating Group (KG) and a Field Development Group (FG)
• DST supported project for Technology Implementation for Water Management System 
in Gurgaon was conceptualised
• Another experimentation of a corporate Social Responsibility (CSR) supported Rain 
Water Harvesting (RWH) structure was conceptualised for preventing the street ooding 
in a low income residential area of Surat Nagar in Gurugram 
• SG mobilised a team of KG and FG for designing, monitoring, evaluation and 




• SG - TRCSS, JNU and the GWF
• KG - Department of Science and Technology (DST) under Ministry of Science and 
Technology, Govt. of India, Dept. of Civil Engineering (Jamia Milia Islamia University), 
District Forest Department of Gurugram, Expert members of the GWF having expertise 
in civil engineering, water conservation and waste water treatment, Centre for 
Technology and Development (CTD) and Society for Geo-informatics and Sustainable
Development (SGSD)
• FG - Construction workers organisation, CTD, SGSD, Local Government including 
Municipal Corpration of Gurugram (MCG) and Gurugram Metropolitan development 
Authority (GMDA), CSR funding for Surat Nagar RWH structure 




• NSSI is stabiliseing through the collective action of the SG, KG and FG
• Real world experimentation through Surat Nagar RWH and DST supported project is 
helping in establishing the credibility of the GWF among the general public, local 
government and the civil society organisations of Gurugram. Local actors have started 
recognising GWF as a reliable MSP to engage with for dealing with the local issues
• Real world esperimentations are able to build a condence among the members of the 
GWF, especially KG and FG
FIGURE 10.7  Pathways to sustainability: collective practical approaches, collaborative 
actions and real-world experimentations.
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implementing direct action and real-world experiments. It was our hope that the 
T-Lab in India would consolidate the multi-stakeholder platform through these 
processes. Between the two T-Lab workshops this involved strengthening of 
field group leadership, fostering of knowledge and technology system generating 
groups and an increase in real-world experimental proposals.
T-Lab Workshop 2
The second T-Lab workshop was organised by the TRCSS, JNU and the GWF 
a year and half later in Gurgaon on September 29–30, 2018. This consultation 
workshop was again open to a wide range of stakeholders and some success was 
certainly evident. This time, significant changes were seen in the framings and 
approaches of various stakeholders. The public administration had realised that 
drainage was a high priority area along with the revival of water bodies, water 
recycling and reuse. Permissions and cooperation for the start of the pilot projects 
were obtained for collaborative actions on the ground.
Although the RWAs still appeared to be inclined towards long distance water 
supply sources, they also spoke of the need to conserve water and build local 
check dams in order to deal with the challenge of urban flooding. Professionals 
such as town planners supported the idea of carrying capacity; engineers sup-
ported the focus on drainage and support for farmers. Trade unions raised the 
concerns for water logging, water auditing, housing, revival and protection of 
water bodies and maintenance and repair, capacity building of the workers. The 
corporate sector too showed interest and participated in the dialogue. The DLF 
Foundation leadership (the philanthropic arm of one of the developers) was in 
the audience to participate in the deliberations.
Other outcomes included the stabilisation of GWF, TRCSS, JNU and suc-
cessful networking with S&T Institutions, academic, and a variety of relevant 
groups including NGOs, professions, Trade Unions (TUs), civil society groups, 
experts and practitioners, Resident Welfare Associations (RWAs) confedera-
tions, environmental groups, women groups, theatre groups and so on (see Fig-
ure 10.8).
The progress we achieved in the second T-Lab workshop was non-linear. 
Given the multiplicity of the interests and framings of the participating individ-
uals and organisations, feedback loops and reflexivity have played an important 
role at all stages. Progress between stages has been subject to iterative and recur-
sive processes of learning.
The second T-Lab workshop brought clarity on the challenge of retaining the 
legitimacy of Gurgaon Water Forum’s interventions. In Gurgaon, the T-Lab pro-
cess started with the ambition of building a robust Network System of Solution 
Implementation (NSSI) for the SUWM domain. As the project was coming to an 
end, we had to deal with the challenges of sustaining the ongoing activities and 
stabilising the structures and process of supporting financially and organisation-
ally the NSSI nucleus created in the course of the project.
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Leadership building processes are quite critical to platform formation in Gur-
gaon. The T-Lab has had to show that as a co-benefit the JNU faculty would 
be able to gain meaningfully in respect of the transformation of their research 
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FIGURE 10.8 The Gurgaon water forum: a transdisciplinary network.
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methodological approaches are emerging out of this exercise. There are now 
many more research students willing to collaborate from within the collaborat-
ing centres.
Lessons from the T-Lab process
The first T-Lab workshop was focussed on the minimalist agenda of common 
activities on the front of water conservation, recycling and so on. The agenda 
broadened out throughout the project. The leadership has had to keep in mind 
that to include diverse and heterogeneous actors the processes of “broadening 
out” (see Chapter 5 in Leach et al. 2010) have had to be implemented without 
adversely affecting the overall vision and strategy of GWF. To approach this 
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FIGURE 10.9  T-Labs: challenging dominant pathways of urban water, planning and 
governance.
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the trust and legitimacy from the working-class people and their organisations. 
With this in mind, real-world experimentation in SUWM was prioritised. Still, 
it is difficult to claim that we have found an effective solution to the problem of 
building alliances across mobilised publics
It should be realised that progress remains slow in terms of inserting new 
demands (such as worker housing) into the agenda building in Gurgaon, how-
ever, the GWF has begun efforts to put the idea of “build to rent housing” on 
the agenda of public administration and policymakers. Further, collaborative 
action on the agenda of citizenship rights of migrants with the middle classes 
is yet to be taken up by the GWF. It is a major political issue and will need a 
carefully worked out strategy if the process of alliance building is to remain 
unharmed.
In terms of the diversity of alignments within our stakeholder group, while 
the middle classes (represented through RWAs) have often joined us in both ac-
tion and deliberations, it has taken more effort and time to mobilise the RWAs. 
The GWF has limited capacity and insufficient resources to take up the agenda 
of mobilisation for direct action on the front of urban planning. Efforts are un-
derway to build the capacity of volunteers from among all the classes, but these 
efforts will have to be intensified if momentum is to be built on the ground.
The experience of mobilising the people for development of collaborative 
action on water conservation and drainage suggests that it takes time with a non-
aligned group of actors and that success is not guaranteed.
Transdisciplinary interventions and re-framing the  
challenges of urban sustainability
From the beginning, the TRCSS team was convinced that the challenges of 
reframing must be addressed by the emergent leadership in Gurgaon at the level 
of transforming the socio-ecological, socio-technical and socio-institutional 
spaces with a pro-poor approach to innovation. At the same time, the GWF 
has been able to maintain a sustained engagement with urban residents, admin-
istration, experts, planners, policy makers, practitioners, NGOs, civil society 
groups, workers unions and other stakeholders. Such an engagement with mul-
tiple stakeholders, practitioners and implementing agencies has helped the GWF 
in re-framing the challenges of contemporary urbanisation through the lenses 
of sustainable urban transformations. Since its inception, the GWF has been 
fostering formation of transformative spaces and re-framing the debate of ur-
ban sustainability through four pathways of social mobilisation and sustainable 
urban transformation, i.e. reconfiguring urban spaces, reconfiguring urban gov-
ernance, civic empowerment and new pathways of urban resilience and regen-
eration as explained in Figure 10.9. Overall, a paradigm shift can be observed in 
understanding the issues of urban water management in Gurugram.
The collective practical approaches of the GWF have proven the biggest en-
ablers in re-framing the debate of urban water management in Gurgaon. GWF 
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has been trying to implement certain basic elements of the collective action. 
These elements include the following:
 i Addressing inequality
 ii Promoting participation of citizens including marginalised groups
 iii Contestations matter (no shared understanding) but agreement on practical 
solutions is achievable
 iv Location specific interventions should be co-designed to enable participa-
tion of locals
 v Real-world experiments are necessary to demonstrate success of contestations
 vi Participation of not only ordinary citizens but also experts and practitioners 
who want to collaborate and volunteer
 vii The above combine to form an emerging strategy of challenging the power 
structure.
Informality is quite diverse and highly stratified. In the Indian context, apart 
from class distinctions, it needs to be captured through the lenses of gender, 
caste, region, religion, etc. Collective actions also need to recognise the dynam-
ics of human-nature relations. How are these relations progressing? Non-market 
calculations, the social and ecological cost of human interventions, etc., need to 
be factored in overall assessment of impacts of human interventions.
The GWF has been able to foster the following collective practical approaches 
through collaborative action and real-world experiments for initiating the path 
of sustainable urban water management:
a Protection of catchment areas, local water bodies, role of Aravalli forest as 
water sanctuary of future.
b Replenishment through RWH, recharging wells, protecting water bodies 
and water footprint auditing.
c Protecting natural drainage habitat, focussing on drainage to reduce urban 
flooding and everyday waterlogging.
d Provided required quantity of potable water for daily use in poor urban 
settlements.
e Provided eco-friendly technologies of treatment of brackish and waste water 
and improving storm water drains across the city.
f Provisions of dual pipeline, bioremediation, decentralised waste water 
treatment.
g Focus on regular clearing of drains.
For initiating collective practical approaches, the GWF started with aware-
ness, dialogue, advocacy and proposals for real-world experiments. These in-
itial activities were followed by the process of co-production of knowledge, 
co-designing solutions and institutionalisation of NSSI by enrolling different 
stakeholders into the network. Later, democratising political governance, civic 
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FIGURE 10.10  Transdisciplinary interventions and re-framing the challenges of ur-
ban sustainability.
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empowerment and construction of new pathways emerged out of the collective 
engagement of citizens, experts, policy makers and planners.
In order to empower the mobilised publics to engage with the process of 
urban planning and governance, the GWF and the TRCSS, JNU are also ex-
tending the initiative to involve the mobilised publics working at the scale of the 
national capital region (NCR). The NSSI structure is enabling the GWF and the 
TRCSS to open up the space for everyday struggles of the working classes in not 
only the low-income settlement colonies where they live and socially reproduce 
themselves but also the space for contributing to the struggle for the conservation 
of habitat and the ecologically and socially just urban water governance in mak-
ing using the tools of science communication in which Haryana Vigyan Manch 
(HVM) and the women groups have joined hands with the GWF in Gurgaon. 
The GWF has been spreading the awareness through community radio pro-
grammes among the low-income working classes about water-related concerns. 
Citizen science initiatives are focussed for the present on water related issues. The 
GWF is also now focussing on the issues of housing for the urban poor and af-
fordable transportation especially “last mile” connectivity for the working classes 
including low-income urban residents.
Since the translation of this theory of change involves the development of 
longer-term strategies of patient, counter-hegemonic interventions with the 
view to open-up spaces for transformative change that the SASH&KN wants to 
see in Gurgaon, there are ongoing efforts on the part of the GWF to mobilise the 
people on a broader platform. For example, the GWF joined hands to influence 
and impact prior to the elections through the Gurgaon Citizens Charter. This 
process was able to mobilise to some extent the discourse on urban planning and 
governance in Gurgaon among civil society organisations.
Insights and contributions from the India hub disciplines, culture 
and context
Our first insight is that the T-Labs need to be understood as making contribu-
tions to social mobilisation for the development of counter hegemonic trans-
formative activity. In the specific context of Gurgaon, the T-Labs focussed on 
mobilising actors to start resisting neo-liberal reform pathways of development 
or growth, state disengagement and market-based governance (combined or sep-
arately). Social mobilisation (direct action, participation and experimentation) 
directed at the development of counter hegemonic activity to counter the above 
approaches to urban development aimed at the development of spaces for trans-
formative changes.
Transformative change requires sustained engagement with the structural 
causes and with the effects of the underlying dynamics of capitalist pathways, 
which is increasingly linked to the secondary circuit of capital accumulation 
180 Dinesh Abrol and Pravin Kushwaha
in Gurgaon. It was also envisaged that at some point in time the T-Lab would 
need to focus on the issue of how to interweave the economic and social 
 transformations – related interventions with the sub-regimes of water manage-
ment and urbanisation.
The mainstream pathways of unsustainable urbanisation in Gurgaon are 
driven by the combined power of real estate, national and transnational capital 
and local elites coming from the middle classes and farming communities. The 
T-Lab process has had to address the issues of structural transformation (s), and 
the India hub has chosen to find ways of contesting the forces representing trans-
national and national capital who wield a lot of power on the urban transition at 
the moment in Gurgaon. In the meanwhile, the GWF continues to focus on fos-
tering the dimensions of sustainability, water resources management and equity 
(water for all). It is crystal clear that it would not be possible in Gurgaon to tackle 
the full challenge of sustainable urban water management without countering 
the real estate and rent-seeking classes.
The dynamics of closing and opening of spaces for new visions of transfor-
mation is a political, ideological and socio-cultural process. The MSP needs to 
add its might and contribute by adding strength to the existing democratic cur-
rents. The two challenges of equity and ecological soundness need to be tack-
led upfront to mobilise the democratic mass. Examining equity and ecological 
soundness in the domain of water management will allow the GWF to generate 
credibility for itself. Simultaneous preparations need to be made for the domains 
of water management, city development and governance of economic and social 
transformations in an integrated way.
The T-Lab process cannot be planned and implemented on the basis of a 
static notion of shared understanding (guiding the problem space and the desired 
transformative changes). The CPU should be the starting point of the T-Lab 
engagement. For example, there exists now the hegemony of framings such as 
a belief in growth first, the inevitability of urban change, the need for urban 
regions to import fresh surface water from Himalayas or the access to rivers like 
Yamuna and Ganga. The T-Lab methodology needs to target the hegemony of 
these framings – their hegemony is not permanent and can be contested.
Transformative change requires the multi-stakeholder platform to keep the 
more radical contestation in its reckoning. The TRCSS, JNU would need to 
engage with the domains of urban planning, urban design and urban governance 
through the promotion of legislative and institutional change to promote the 
participation and role of society in SUWM as well as the policy paradigm related 
to the planning and governance of economic, social and political transformation.
Intervention should not be limited to the participation in public consultations 
of local planning authorities, but we need to intervene in the domains of worker 
housing, legislation for participation of RWAs and local area committees in water 
conservation, wastewater recycling, SWM and urban planning, design and gov-
ernance of the urban expansion.
India: transformations to sustainability 181
The TRCSS, JNU is building a totally new space for enabling the mo-
bilised publics to contribute in the co-production of knowledge, values and 
institutions. This process is a continuing activity where the processes of lead-
ership, organisation and system building can be expected to play a critical 
role in the power dynamics. For success, the T-Lab process would require 
far more resources, organisation building and leadership. The collaborat-
ing mobilised publics will have to upgrade their capabilities and extend the 
networks. It is necessary to sustain the initiatives that have got going on 
the ground during the project period. Otherwise it can be easily predicted 
that the process of T-Lab will come to collapse with the completion of the 
ISSC project.
The Department of Science and Technology, Govt. of India has recently 
awarded a technology implementation project to the TRCSS, JNU to be imple-
mented in collaboration with Centre for Technology and Development (CTD) 
and Society for Geo-Informatics and Sustainable Development (SGSD). GWF 
was also approached by the private sector to implement a Corporate Social Re-
sponsibility (CSR) funded RWH project, which has recently been completed. 
Other CSR groups are also approaching the GWF for implementing similar 
projects in Gurgaon. After the second T-Lab the GWF found that more groups 
are willing to collaborate, including Helping Brains, Haryana Institute of Pub-
lic Administration, Street Vendors’ Association and Sanitation Workers’ Union. 
However, significantly more funds, whether through government or non- 
governmental sources are necessary to enable the sustenance and development 
of the GWF.
Finally, there are many more questions which would require answers from 
the T-Lab process in India. The TRCSS, JNU researchers have the challenge 
of finding more time to gain the trust of and legitimacy not only from the 
disciplines but also from the mobilised publics. The T-Lab process is a time- 
consuming activity.
Note
 1 Lefebvre further explains the ‘circuits of capitalism’. For him, investments in indus-
trial sector (manufacturing and commerce) represent the ‘Primary Circuit of Capital-
ism’ where profit maximization takes place by minimizing the cost of manufacturing, 
especially the cost of labour. Factories are preferably located close to the areas having 
cheap housing provisions for its workers. The investment in real estate is called the 
‘secondary circuit of capital’. The money-flows into real estate through the develop-
ment of land. It is significant to point out that this kind of investment is not easily 
convertible into liquid assets. Therefore, when the first circuit declines, the money 
flows into the secondary circuit resulting in the excessive development of land at the 
cost of environmental sustainability. In case of the recovery of the ‘primary circuit’, 
the reverse flow of money from ‘secondary circuit’ does not take place quickly. This 
is because the money invested in built environment can’t be easily converted back 
to cash and the real estate value declines. Consequently, municipal and metropolitan 
revenue also declines.
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Ideas are powerful. Whether in the form of values, preferences or beliefs about 
how the physical and social world works, they enable people to make sense of 
complex socio-physical realities; to identify and prioritise problems, understand 
why they arise, and articulate the kinds of responses that are desirable and fea-
sible. Ideas, as much as material interests, or command over resources, help to 
structure and shape collective action.
The concept of framing was described by Goffman (1974) as a cognitive pro-
cess through which people make sense of events and experiences. In the context 
of contested sustainability challenges, it is useful to refer to framings as the ideas 
(in the form of assumptions, interpretations and values) that people bring to a 
particular issue; shaping how and for whom issues are seen as problematic, and 
how issues are explained. A particular framing implies a structure and stability to 
the conceptualisation of an issue (Laws and Rein, 2003), and a focus on the ideas 
within the frame, to the exclusion of those outside it. For any given issue, there 
may be multiple contested framings. These framings give rise to empirically ob-
servable narratives, or stories, about an issue, problems associated with it, poten-
tial consequences and how they can be addressed (Hajer, 1995; Roe, 1994). The 
interplay between competing narratives is shaped by both power and politics. 
Powerful institutions have more resources with which to assert the narratives to 
which they ascribe; specific agendas and social positions are reinforced and en-
hanced by the dissemination of specific issue frames. Thus, analysis of narratives 
is useful for revealing underlying framings, and the interplay between narratives 
can reveal much about the enactment of power.
In the context of research into transformations to sustainability, attention to 
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system change evolves (see Chapter 3). In transdisciplinary action research, en-
gaging with and influencing framings and narratives with a diversity of actors 
associated with a specific problem domain can be fundamental to the theory and 
practice of contributions to transformative change.
Framing and reframing of problem domains and solution strategies played di-
verse but central roles in the transformative initiatives described in this volume. 
Framing/reframing in these initiatives was both an element we observed as part 
of the socio-technical-environmental processes we engaged in, and a tool we 
mobilised with our partners as part of processes of transformation. In this chap-
ter, we introduce framing as a central concept to our work in transformation, 
and illustrate how it was manifest in the diversity of projects we were engaged in.
Framing and reframing in STEPS Centre work
Work within the STEPS Centre has an established tradition of seeking to under-
stand different peoples’ “framings and their associated narratives concerning the 
functions and dynamics of particular socio-technical-ecological systems, and the 
nature of sustainability problems that those systems give rise to” (Leach et al., 
2010a). The Centre has examined how different framings lead to sets of nar-
ratives about who ought to act on those problems and how, and what count as 
solutions. It has investigated how certain narratives of sustainability gain atten-
tion and are pursued, while others are neglected or ignored (Leach et al., 2010b), 
exploring the politics involved in choosing and pursuing some variants of sus-
tainability rather than others. The studies demonstrated that, in policy contexts, 
narratives that appear to reduce uncertainty tend to be favoured and become 
dominant, even if they are inaccurate, perhaps because they can lead to clearer 
plans for action (Roe, 1994). They also demonstrated that as strategies develop 
for interventions based on these dominant narratives, system change develops 
around them, further marginalising the alternatives (Leach et al. 2010a).
For example, Cavicchi and Ely (2016) describe how dominant narratives 
framed agricultural, economic and energy challenges in the Emilia Romagna 
region of Italy, in a way that led to particular pathways of bioenergy development 
from 2000 onwards. These focussed on large (national/regional)-scale initiatives 
which responded to industrialisation and energy security concerns to the neglect 
of smaller scale biogas plants that responded to local needs. They also explored 
how alternative framings (held by farmers and communities and prioritising the 
local environment and economy) emerged as a result of material system changes 
such as increasing environmental impacts of large-scale operations and changes 
in land prices and became amplified over time.
The ambition of STEPS work has often been to help widen appreciation of al-
ternative framings and pathways to sustainability visions, particularly by helping 
to make visible the ideas of groups of people who are marginal to formal political 
processes. In relation to transformation, the premise is that dominant problem 
and solution frames can lock-in pathways of development and change. This rigid-
ity results in path dependency and the persistence of undesirable and often unjust 
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system states (Stirling et al., 2007; Stirling 2012). The emphasis of the work has 
not been to promote one particular alternative framing but to bring more options 
to the table (broadening out the types of knowledge and innovation options that 
are considered and opening up a range of possibilities for solutions) (ibid).
For example, Randhawa and Marshall (2014) and Randhawa et al. (2020) 
examined the interplay between contested framings of water and waste manage-
ment challenges in peri-urban Delhi. They examined the adverse implications 
of the dominant narratives and their associated policy and interventions from 
the perspective of local communities; in terms of social fragmentation of basic 
service provision, environmental health threats and livelihoods. The transdis-
ciplinary research team highlighted possibilities for a reframing of key issues 
in water and waste management through a sustainability lens. In doing so they 
helped to bring together the perspectives of groups that had been challenging 
the dominant narrative on the basis of lack of attention either to social justice 
or to environmental concerns – but through divergent, rather than convergent 
framings and strategies. Reframing through a sustainability lens emphasised the 
complex realities of social-material flows of water and waste. It led to a focus on 
adaptive, decentralised approaches to waste and water management policy and 
practice, including possibilities for constructive engagements between the formal 
and informal sectors and the need for a diversity of technologies and innovation 
pathways which address social justice and environmental concerns in integrated 
and complementary ways (Randhawa and Marshall 2014; Randhawa et al. 2020).
In another example of STEPS work, van Zwanenberg et al. (2011) examined 
the different ways in which international agencies with responsibility for regu-
lating transgenic crops (national regulators in China and Argentina, and local 
officials in those countries) framed both the purpose of transgenic crop regulation 
and the object of control (that is the components of the socio-technical practices 
that were assumed to require regulation). These framings were then contrasted 
with small farmers´ experiences of how transgenic seeds are obtained and used, 
and their understandings of the problems that this entailed. The study revealed 
how, in both cases, small farmers’ circumstances and interests fall at least partially 
outside of both national and local framings of the problems posed by transgenic 
crops and of the relevant socio-technical practices. It showed how the actual use 
of transgenic crops in particular localities in Argentina and China bore little re-
semblance to how its controlled use is framed in international norms. The study 
argued that regulations that better address realities on the ground, and that man-
age to support rather than undermine smaller farmers’ livelihoods, imply that 
national and international understandings of regulatory purposes and the systems 
requiring control would need to be rethought.
Reframing in the ‘Pathways’ transformative knowledge network
The ‘Pathways’ transformative knowledge network (TKN) shared the ambi-
tion of earlier STEPS work to understand the evolution of different issue/prob-
lem framings and their implications for policy development and practice. The 
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network also retains a focus on potential emergent pathways to sustainability 
that reflect the framings of previously marginalised groups of people; a manifes-
tation of the centre’s core normative commitment to progressive social change. 
But, while many of the previous STEPS initiatives had sought to work with 
stakeholders to widen appreciation of possible alternative framings and visions of 
alternative future pathways of change, the ‘Pathways’ network sought to push the 
concept of framing further in the context of efforts of intentional transformation. 
As a transformative knowledge network we sought to enhance understanding of 
the dynamics and drivers of sustainability transformations, but also to work as 
scholar-activists to contribute to transformations in particular contexts, engag-
ing actively as transdisciplinary teams in aspects of the creation and enabling of 
alternative pathways of change (see Chapters 3 and 4).
Underpinning this approach is a particular type of interdisciplinarity in 
which diverse stakeholders were ‘recognising together how problems are per-
ceived  differently – listening and acting’ (Allouche et al., 2019). This should be 
distinguished from a passive listening to the perspectives of others. The teams 
actively considered how and why sustainability challenges look entirely different 
depending on the perspective from which they are viewed, recognising the social 
interactions and politics of knowledge that impact on that perspective.
As we explained in an earlier publication
The ‘Pathways’ network involves a wide range of disciplinary perspectives 
including development studies and science and technology studies. It en-
gages diverse sets of actors in participatory processes to explore alterna-
tive framings of problems, and novel ideas for moving towards more just 
and sustainable configurations of socio-technical-ecological systems. More 
metaphorically, the Pathways network is honing in on the “wavelength” 
of the politics of knowledge, and in particular the social interactions that 
enable alternative, more sustainable directions of change to be realized. 
This includes both the processes through which possibilities for alternative 
trajectories of change become recognized, and through which they are able 
to gain traction.
(van Zwanenberg et al., 2017)
As discussed in Chapters 2 and 3 and later in Chapter 12, these activities of the 
‘Pathways’ network can be described in terms of ‘enabling’ approaches to trans-
formations (Scoones et al., 2020), which tend to challenge incumbent interests 
and control, emphasising political mobilisation and emancipation.
Team members recognised and reflected on their own roles as scholar activ-
ists. The roles rarely involved confrontational approaches in which incumbent 
interests and control were directly challenged. The range of strategies to enable 
transformations included the legitimisation of alternative perspectives, enhance-
ment of the agency of marginalised groups and alliance building which led to the 
recognition across previously divergent interest groups of the potential mutual 
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benefits of realising alternative pathways (Charli-Joseph et al., 2018; Eakin et al., 
2019; Marshall et al., 2018; Pereira et al., 2020).
In thinking together across the ‘Pathways’ network about how possible alter-
native pathways are recognised and how they gain traction in practice and policy, 
we have become increasingly interested in processes of reframing. Understand-
ing how, for example, a policy community’s understanding of a sustainability 
challenge, and the actors and processes assumed to be central to trying to address 
that challenge, can be effectively shifted, thereby bringing alternatives into active 
consideration. Or how communities whose livelihoods are adversely affected by 
a dominant change trajectory can change their perspective concerning potential 
drivers of change such that their own collective agency to support transformative 
processes is recognised and enhanced.
Reframing and articulation of processes of  
transformative change
Drawing on some of the case studies described earlier in this book, we discuss a 
number of different ways in which reframing played a role in theories of trans-
formative change across the network, and in the associated T-Lab activities in 
different contexts.
Theory of change
Each of the ‘Pathways’ projects began with a problem definition and an articula-
tion of a desired transformative system change. Much of the overall desired sys-
tem change was beyond the scope and agency of the individual hub projects, but 
the teams articulated the aims of their projects, in terms of what they would con-
tribute towards processes of transformative system change, and how this would 
be achieved. This articulation formed the starting point for a theory of change 
(ToC) for each of the projects, which evolved throughout all phases of a project, 
and beyond. A ToC describes what needs to change and how, in order to meet 
the aims of the project, and what assumptions underpin the change processes 
that are articulated – but it can take many forms (Oberlack et al., 2019; Vogel, 
2012). As trajectories of social, technical and environmental change unfold in 
the complex dynamic contexts in which the ‘Pathways’ hub teams worked, as-
sumptions were challenged and new possibilities for influence emerged, while 
others closed down. Thus, revisiting the ToC, helped to support collaborative 
and iterative processes of reflection and engagement on how change occurs and 
what influence is feasible in particular contexts; thereby leading to amendments 
and guiding future interventions and initiatives.
ToC can take many forms, but will often specify how a research team con-
siders which stakeholders’ understandings, attitudes, skills and behaviours need 
to change, and in what way(s), in order to achieve a desired set of outcomes 
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those changes, and in what ways, and based on what assumptions. The notion of 
reframing fits well into this approach to a theory of change. In relation to this, as 
part of the final survey (December 2018), each of the ‘Pathways’ case study teams 
were asked to consider the following questions:
a In what ways and at what levels (individuals or groups at different scales) did 
a reframing of problems/issues/debates play a role in the theory of change?
b How do we understand reframing in terms of its potential contribution to a 
wider process of transformative change?
c How did the team seek to engage with framing/reframing and what was 
learnt (about processes and methods)?
d What, if anything, emerged unplanned as an identified need for reframing as 
a result of the project process? (reflective of the need to revisit a ToC)
Key issues relating to the role of reframing in the ‘Pathways’ hubs’ theories of 
transformative change are summarised in Table 11.1. This table begins with a 
summary of the overall problem definition, followed by the aspects of required 
system transformation that are the focus of the initiative. This is followed by an 
articulation of the aim of the transdisciplinary research project itself, the role of 
reframing within the ToC and the strategy to engage with and influence refram-
ing processes.
Reframing processes
From the illustrations above we can characterise a number of different types of 
interacting reframing processes and lessons relating to them.
The Argentine case study was concerned with how different actors frame the 
sustainability challenges associated with market concentration and strict intel-
lectual property rights (IPR) and potential solutions; it demonstrates the role of 
transdisciplinary research in at least three different types of, mutually reinforc-
ing, reframing processes.
Reframing to expand understanding of what constitutes a system and the feedbacks 
and trade-offs involved.
This initiative attempted to broaden and enrich existing conversations about IPR 
and the seed sector, to illuminate the long-term sustainability challenges and 
therefore open up a dialogue about the importance and significance of alternative 
pathways. At the start of the project many of the participants in the deliberative 
process focussed on the immediate conflicts over seed IPR between issues of seed 
price and access for farmers versus ability of overseas firms to capture innovation 
rents. The idea was to broaden the problem framing, which had so far focussed 
on resistance to plans to tighten seed IPR, and incorporate longer term and more 
hypothetical, but still likely, effects of strict IPRs. These included effects on rural 
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socio-economic and crop diversity, industry structure and economic develop-
ment, such that the inclusive development and ecological sustainability elements 
of alternative seed and agricultural systems were apparent. This reframing within 
the team itself, and the networks of actors with whom the team were engaged, 
was a precursor to the wider engagement activities that followed. The time ho-
rizon in thinking about IPR and the seed sector was an important element in 
how this reframing process was undertaken. Many of the possible problematic 
implications of strict IPRs that we wanted our team and wider networks to think 
about are not yet apparent, or there are only indications so far of how they might 
impact on agricultural systems. Bringing in experience from other countries, 
where stricter IPRs are more established, was an important means of fostering 
that longer term and broader perspective.
Reframing of value (what matters and how it matters): building the legitimacy of 
marginalised knowledge
In the process of conducting the project the desirability of reframing certain 
issues, which had previously been unanticipated also became apparent. For ex-
ample, it became apparent that activists campaigning for more diverse, smaller 
scale and less intensive alternatives generally do not address, or do not have a 
view about, broader macro level issues – for instance, about how such alternatives 
could become a means of economic growth, development and diversification, 
or how exports could be sustained through alternative practices. Partly for this 
reason, they tend to be ignored, or dismissed as naïve by other actors concerned 
with the critical macro-economic role of agriculture. So here, the team recog-
nised the importance to “reframe” taken-for-granted assumptions, namely that 
more sustainable agricultural practice cannot address macro development issues, 
such as the need to diversify productive activity, or to build new export markets. 
This reframing process is recognised as a long term objective and based on an 
ongoing process of alliance building and dialogue which occurs in parallel to 
the other activities of the team. The nature of this reframing challenge is ex-
emplified in the fact that mainstream policy institutions currently view support 
for practices such as agro-ecological production primarily as a matter of social 
welfare policy (to support communities who find themselves marginalised from 
mainstream economic activity) rather than one of agricultural innovation per se.
Reframing of solutions: the possibilities for divergent interests to come together in 
alternative pathways
Finally, a key reframing activity stemmed from the team’s interest in innovations 
that could bridge different perspectives on sustainability, demonstrating that 
there were often mutual benefits of seeking an alternative pathway of change for 
previously diverse interest groups. The idea was that certain innovations (such as 
open-source seed licenses) might find sufficient support both among stakeholders 
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concerned primarily with issues such as food sovereignty, local production and 
small farmers livelihoods, and those concerned primarily with the macro issue 
of sustaining the role of the agricultural sector, through continued innovation. 
Might such an innovation prompt stakeholders to appreciate or reinterpret their 
interests and perspectives in slightly different ways (for example, on the one 
hand, rural social movements traditionally opposed to any seed IPR whatso-
ever, but who might see how a protected commons could ensure continued seed 
access, and on the other hand, domestic seed firms who work within an open-
source logic already, but would not be able to compete if patents became more 
widespread for seeds)? An interesting issue for the research team was how the 
process of trying to innovate, that is of trying to do new things – or old things 
in new ways – is by definition a way of thinking about solutions in novel ways, 
and this also tends to prompt new ways of thinking about issues and problems. 
Innovation and reframing are thus tightly linked, with causation running in 
both directions. This type of ‘bridging innovation’ approach may be particularly 
effective where there is a possibility to develop alternative pathway visions and 
to demonstrate the material benefits of them to multiple, kinds of actors and or-
ganisations. In developing and engaging an increasing number of people in these 
bridging innovations (Ely and Marin, 2016), the other reframing objectives are 
also being simultaneously addressed.
The North American Hub
The Mexico case, focussed on the degradation of the Xochimilco wetland in 
Mexico City, engaged directly with reframing as a central component of the 
ToC adopted by the team. In the Mexican T-Lab, reframing was a deliberate 
strategy to enhance the collective agency of stakeholders, thereby helping to 
recognise and realise new possibilities for action. While no particular social in-
novation was imagined for the T-Lab, the team hypothesised that working with 
diverse actors in the wetland context could lead to alternative framing of the 
problems they confronted. The ToC embraced the view that reframing could 
contribute to breaking cognitive pathways and the mental models that limit one’s 
ability to imagine solution possibilities. Such reframing would potentially en-
hance opportunities for individual and collective agency. Reframing thus was a 
core component of the engagement strategy, and an explicit and transparent part 
of the dialogues held with participants in the T-Lab process. Over the course of 
the two years, reframing was evident in the same core dimensions as identified in 
the case of Argentina as follows:
Reframing Value: Reframing the social-ecological system as a “spiderweb” of shared 
values and meanings
As with problem domains characterised by ecological disruptions and en-
vironmental degradation, much of the focus in prior efforts to sustain the 
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Xochimilco wetland had been in terms of collecting environmental data (wa-
ter quality, biodiversity, land use, etc.), and in documenting the steady advance 
of informal settlements over the wetland ecosystem. As a result, the dominant 
framing of the problem focussed on ecological dynamics and “irregular/il-
legal” (and anonymous) settlers as the primary driver of change; the specific 
activities, decisions, emotions and relationships of those who lived within and 
around the wetlands were lacking in this narrative. One of the primary T-Lab 
activities was to re-situate the individual participants within the Xochimilco 
system by depicting their actions and their social relations as core dynam-
ics within the broader social-ecological system (i.e. through methods such as 
Agency Network Analysis, see Charli-Joseph et al., 2018). In collective ac-
tivities, participants identified the material objects and landmarks that were 
meaningful to them in the system, and then shifted their focus to make those 
meanings and values explicit. In this way, they reframed the system not as one 
of, for example, soils, water, farming implements, fish and tourists but rather 
one of, for example, autonomy, self-reliance, belonging, beauty, independ-
ence. This process situated each actor, regardless of his or her role and activ-
ities in the system, as connected through a “spider-web” of shared meanings 
that then became the basis for a shared identity for the T-Lab group and thus a 
reframing of the objective for sustainability. Rather than focussing exclusively 
on sustaining specific material conditions and realities, the group also recog-
nised the importance of sustaining the values and meanings that these material 
conditions gave rise to.
Reframing of problem and system elements: towards enhanced responsibility, empa-
thy and solidarity.
One of the most significant processes of reframing was in relation to the domi-
nant narrative of what the central problem was that needed to be addressed. The 
actors in the T-Lab, including the researchers, initially saw the problem as one 
of ecological degradation caused by urban encroachment by informal and illegal 
settlements. Through a series of different activities designed to foster reflection 
and sharing of perspectives, including Q method, open discussions, the “Path-
ways Game” and other activities (see Ruizpalacios et al., 2019), we noted that 
the dominant narrative shifted. Participants began to see their own responsibility 
for the problems they confronted, and saw that the problems were not just ex-
ternal but also internal, related to the attitudes, values and perspectives of their 
children, the farmers in the wetland, as well as urban residents. We observed 
the use of phrases in the group such as “We need to change the chip!”, referring 
to the need to change their own narratives about the problem, rather than de-
manding that others change their behaviour and actions. The September 2017 
earthquake, which destroyed many of the informal houses that had encroached 
on the wetland, also generated a sense of empathy and solidarity. By the end of 
the T-Lab process, the narratives the participants adopted had more to do with 
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metaphorical “building bridges” across different users of the wetland than blam-
ing external “others” for the lack of progress in solving the critical challenges 
they faced.
Reframing solutions: reframing the role of the researcher as both convener and insti-
gator of solution pathways
Another critical domain of “reframing” was through the ways in which the 
different participants in the T-Lab perceived their role, and the role of others, 
in catalysing change. While the TDR team served the critical role of convener, 
sponsor and organiser of the T-Lab process, the team stressed from the start the 
desire for the project to be collaboratively shaped and driven forward. In es-
sence, the transdisciplinary aim of the project required reframing the role of the 
research team from its traditional role of collecting, collating and disseminating 
knowledge to one of convening, facilitating and creating spaces for sharing and 
reflecting understanding. For non-academic participants, this meant embracing 
a novel conceptualisation of “research” and the role of academic partners. For 
the researchers, this meant intentionally taking a back seat and letting the in-
terests of the participants direct the evolution of the project, while also being 
willing to put the specific capacities and skills of academia at the service of the 
T-Lab group.
The UK Hub
Reframing of system elements and boundaries: changing understandings of the city’s 
‘agri-food system’
The framing of the research, and the discussions and engagements associated 
with it, evolved as the project progressed. At the co-design workshop, one per-
spective was that there was no ‘agri-food system’ in Brighton and Hove, because 
such an overwhelming proportion of the food consumed by the city is produced 
elsewhere. This was challenged when the transdisciplinary research team de-
cided to look beyond the city at the surrounding area, broadening the framing of 
the system to (initially) include a 50km radius in their studies. Later the system 
boundaries were reframed to extend no further than the Downland Estate, as 
described below.
Reframing the problem focus around centres of responsibility and governance
While the hub’s work started out by identifying a broad problem ‘space’ (in a 
non-geographical sense), this changed over the four-year period of engagement 
and the key reframing aspects of the work emerged only in the late stages.
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Initial research interviews following the co-design workshop and the discus-
sions at the first T-Lab workshop began to explore and highlight two areas as key 
interventions:
• strengthening market linkages via supply chain innovation and
• changes in land use policy to support new entrant agro-ecological farmers
This second area became the primary focus of ongoing research and engage-
ment work in the latter part of the project, on the basis of inputs from local 
producers and retailers who felt marginalised in mainstream debates. Rather 
than a blanket 50km radius (which had been used as the sampling field for the 
earlier interviews) or the Brighton and Lewes Downs Biosphere (a UNESCO- 
recognised area spanning Brighton and Hove and neighbouring local authority 
areas and delineated by two rivers), a specific focus on the Downland Estate 
was adopted. This was the area owned by the Brighton and Hove City Coun-
cil, thus aligning the research focus with a specific governing actor (or con-
stellation of actors around the local authority). This shift in focus took place 
against a background of public mobilisation in opposition to the local authority 
selling off areas of publicly owned farmland (the Downland Estate, which was 
framed by the local authority at least partially as a source of income through 
rental or sale to pay for local services amidst dwindling budgets) (Brighton 
Argus, 2016; 2017).
Reframing value of the Downland Estate around food and ecosystem services
Subsequent research investigated the potential for local agro-ecological food 
production on the Downland Estate, its relevance to issues of biodiversity con-
servation and local food poverty, and reframed the publicly owned land on the 
basis of its environmental value and potential contribution to a sustainable food 
system. These insights were discussed in depth at the second T-Lab workshop, 
when mainstream groups (including statutory authorities and local land agents) 
were brought together with more marginal groups (including landless agricul-
tural producers and community campaigners) to explore innovative approaches 
to using the Downland Estate. At the time of writing ( January 2020), the hub 
team cannot claim to have seen a broader reframing of the role of the Down-
land Estate by wider societal actors (in particular the City Council); however 
there is evidence of other activities that resonate with our work. Elements of 
the discussions at the second T-Lab workshop are being experimented with by 
nearby farmers (for example, High Barn Farm in nearby Rottingdean established 
a crowd-funding campaign in 2019 to set up an agro-ecological community- 
supported agriculture initiative). Elements of the discussions in the same 
T-Lab workshop have also been included in community consultations around 
Brighton and Hove’s food system to 2030, with key themes including “better 
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use of land assets” (Brighton & Hove 2030 Vision). The extent to which these 
will translate to wider systemic change over this same timeframe remains to 
be seen.
Reframing of solutions: looking beyond project-based interventions to longer-term 
transformations
In engaging with a wider range of actors, the initial project interest in local food 
production gave way to a recognition that the Downland Estate, and its multiple 
benefits, were themselves subject to different understandings and prioritisation. 
Rather than any particular solution being driven (or even advocated) by the re-
search team, one of the key suggestions that arose in the July 2018 workshop was 
that a democratic/participatory process was needed to consider the wider role 
of the Downland Estate, and that a clear vision and political leadership was re-
quired to take it forward and implement a new approach to managing the Estate. 
The workshop also surfaced unanswered questions around a more fine-grained 
understanding of the potential for food production and a need for continued 
experimentation around agro-ecological approaches and other forms of innova-
tion (including tenancy agreements, logistics and distribution, business models). 
Within the broader context of change in UK agriculture following the departure 
of the UK from the European Union, the research highlighted opportunities 
for Brighton and Hove “to value and reward its tenant farmers for the environ-
mental contributions they make, and to ensure these are not eroded in the face 
of growing uncertainties” (Ely and Wach, 2018). Precisely how to do this was a 
question for the wider community, in which the T-Lab had made an important 
contribution.
Learning across the TKN: what was reframed, and how?
Through different approaches to reframing, each of the hub initiatives aimed, 
in various ways, to impact the ways that sustainable development issues were 
perceived. Through reframing, the initiatives managed to create spaces where 
assumptions could be questioned, deliberated, and reconstructed. The examples 
above highlight four distinct, but interacting, processes of reframing: 1) refram-
ing of the nature of a problem, its scope and consequences – involves changes 
in understanding of what constitutes a system and the synergies and trade-offs 
involved in different development trajectories, 2) reframing of what is of value 
in the system and what is valued by whom, 3) reframing of ideas concerning the 
forms a ‘solution’ might take and 4) reframing of who does what in relation to 
transformative change and where agency and responsibility reside.
Across the Pathways network it was clear that if reframing is embraced as a 
strategy and process of transformative change, there is a need to make explicit the 
point of departure: i.e. What are the initial frames of problems, relationships and 
solution pathways? What interests and agendas are associated with such frames, 
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and what responsibilities do they imply? Making such initial framings explicit 
allows collaborators in an initiative to evaluate how their thinking has changed 
over time, why, and what this means for their own work moving forward. It also 
focusses attention on the politics of knowledge and associated power relations, 
allowing all participants, including researchers, to ‘step outside of themselves’ 
and see how their thinking, and the thinking of those around them, is shaped by 
the interests and agendas of powerful actors.
In all cases, reframing also engaged with the question of “what matters”. 
This was an intentional effort in the Mexican case, resulting in a shift in think-
ing about the shared underlying values that the wetland system represented to 
participants. In the Argentine and UK case, reframing entailed recognition of 
alternative, previously marginalised perspectives and the promotion of these per-
spectives and activities as valuable elements in the transformations being consid-
ered; thereby opening up the types of ‘solution’ that were possible. Across the 
TKN the idea of ‘putting the solutions into practice’ was understood broadly 
in terms of the means of unlocking the potential for a more plural range of 
solutions/interventions.
Reframing was also evident in expanding ideas about cause-effect interactions 
and the agency and responsibility of specific actors. This was particularly evident 
in Mexico, where the activities and methodology deployed in the transdiscipli-
nary research process were designed to elicit reflection on individual and collec-
tive agency, and was instrumental in shifting participants’ focus inward to their 
own actions and capacities, rather than “blaming” others for the challenges they 
confronted (Eakin et al., 2019).
In all three cases, the core research teams, who acted as both investigators and 
subjects of investigation (with a diversity of roles encompassing those described 
by Wittmayer and Shäpke (2014) as change agents, knowledge brokers, reflective 
scientists, self-reflexive scientists and process facilitators) also reframed their own 
understanding of what the interaction of researchers and non-academic collabo-
rators could or should be. This was notable in the Mexican case, where many of 
the participants in the T-Lab had previously experienced interactions with aca-
demic partners that had resulted in frustration and low expectations. While such 
engagements had been less than productive, alternative forms of co-production 
and collaboration were novel and required reframing what such engagement 
could be.
In all three of the cases described above, reframing was an emergent outcome 
of the transdisciplinary research process, occurring concurrently with processes 
of social learning, discussion and exchange of alternative perspectives on the 
issues at hand. For example, while reframing was not an explicit part of the ToC 
articulated in the UK case, as participants in the process learnt of the local gov-
ernment’s actions to sell off farmland, the focus of the problem domain shifted 
and became more focussed. In the Argentinian case, the transdisciplinary re-
search team intentionally introduced insights from other parts of the world where 
seed property rights were in contention and connected alternative farming and 
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seed breeding practices to the debates at the national and international levels. By 
revisiting their Theories of Change, the teams could support collaborative and 
iterative processes of reflection and engagement with non-academic participants 
on how change occurs and can be influenced in particular contexts. This reflec-
tive process allowed the teams to amend and guide subsequent actions, to help 
enable the potential for synergies to evolve. In the UK case the research focus 
was amended so much that by three years into the process the team were largely 
working with a set of issues which had been unanticipated at the outset.
The interplay between reframing, alliance building and 
innovation
Reframing enables looking at the world in a different way, recognising 
 alternative  – often marginalised – perspectives and rethinking core issues of 
value, responsibility and agency. Reframing can thus be considered a part of 
social learning processes, and a key part of building alliances across seemingly 
oppositional groups (Marshall et al. 2018; Page et al. 2016; Pahl-Wostl et al. 
2008). As shared values are discovered, and alternative perspectives are evaluated 
in participatory contexts, conditions can be created for new alliances across dis-
parate groups of actors. Reframing thus works iteratively with alliance building, 
helping create and reinforce bridging capital. This was observed in the Mexican 
case, where a growing appreciation among the participants emerged for the live-
lihood predicaments of both primary producers in the wetland and the informal 
settlers who were gradually encroaching on the wetland ecosystem. By the end 
of the process, the participants were discussing what interventions might serve 
to build figurative bridges to connect the disparate actors in the area. In the UK 
case, reframing was leading to an initiation of discussions over future land use 
between landless farmers and community members, and the local statutory au-
thorities and land owners.
The case studies also cast light on the interplay between reframing and in-
novation, with innovation used to support reframing, and reframing leading to 
further innovations in support of sustainability transformations. The attention 
of each of the pathways hubs on novel solutions is in itself a reframing of how 
to respond to challenges, and how such solutions might be brought into practice 
(who has agency, what do they need to do to make something new happen, how 
to convince others that the idea is worth supporting and pursuing, which also 
involves a kind of reframing process too). This causality runs in both directions, 
because the effort of trying to do something novel or get a novel practice under-
way is a vehicle for helping to think in different ways about the problem, or at 
least directing attention on the need to do so.
For example, the Argentinian hub focussed on ‘bridging innovations’ that 
led to reframing and to the building of alliances across diverse interest groups 
in support of more plural pathways. The open-source tomatoes promoted in 
this case (see Chapter 6 this volume) attracted a lot of attention within the plant 
breeding community and the media, which helped to open up a discussion with 
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new actors about what is problematic about a seed industry which is controlled 
by just a handful of firms. The innovation – the open-source tomatoes promoted 
through the seed breeding platform – generated and contributed to a longer term 
process of reframing sustainability problems and their causes.
Trying to do something new also throws into focus particular kinds of prob-
lems or barriers to change. Such barriers also need to be thought about in dif-
ferent ways if they are to be overcome, demanding innovation. In the Argentine 
case, such innovation entailed trying to make collaborative breeding work in 
maize explicit to address the cognitive barriers faced by both farmers (who 
assumed their observations of crop performance were too qualitative to be of 
worth/interest) and breeders (who thought that the traits identified by farmers 
as desirable were not worthwhile pursuing). The platform helped to challenge 
those initial assumptions. In Mexico, the participants’ recognition that their own 
attitudes and actions were contributing to processes of cultural and ecological 
loss lead to innovations in what they considered potential future interventions, 
shifting their focus from an exclusive focus on the value of “eco-technologies” 
to a focus on community education and fostering participatory approaches with 
urban residents.
Conclusions: reframing to address the cognitive locks-ins that 
resist transformative change
In all of the Pathways hub initiatives, reframing processes, at multiple levels, were 
understood as a crucial element in addressing the lock-ins that can stand in the 
way of building alternative pathways to sustainability. This is because dominant 
ideas form part of the ‘glue’ that helps to bind the more material, institutional 
and political elements of established socio-technical-ecological systems together, 
in mutually dependent ways. Although reconfiguring such systems so as to sup-
port alternative pathways of change, is highly challenging, a route into trying to 
do so lies in shifting the ways in which people think about the problems those 
systems generate and the kinds of solutions that are possible and desirable. The 
innovation literature on niche technologies suggests that this is what entrepre-
neurs and activists trying to develop alternative technologies and practices do; 
when for example, they try and represent their innovations to, say, investors or 
policy-makers, as desirable solutions to problems generated by dominant systems 
(Raven et al. 2016).
Reframing processes, then, are trying to weaken or challenge what we can 
call cognitive lock-in or ideational path dependency; i.e., the largely unques-
tioned or unchallenged ways in which sustainability issues and problems are 
usually thought about. In different ways, all the Pathways hub initiatives were 
attempting to challenge and broaden the ways in which actors that are implicated 
in a system, in different ways, think about problems, their causes and how they 
imagine solutions and processes of change. In this way new sets of ideas may 
sometimes start to create political realignments or coalitions between actors, 
prompt recognition of novel policy options, highlight glossed over uncertainties 
204 Fiona Marshall et al.
or induce the production of new kinds of knowledge, thus beginning to chal-
lenge the logic that helps to reproduce incumbent system structures and practices
The alluring aspect of this is that while cognitive lock-in underpins problem-
atic institutional, political and technological pathways of change, it is something 
that is amenable to challenge. Unlike the rigidities associated with particular 
established industrial structure, or physical infrastructure, the ways in which 
we – policy-makers, citizens, activists and others – collectively think about peo-
ples’ roles, their agency, the nature of problems and desired directions of change 
are amenable to being altered by a trans-disciplinary research process which pays 
attention to reframing.
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Introduction: the overall ambition and approach of the 
‘Pathways’ TKN
The ‘Pathways’ transformative knowledge network started off by asking how 
transformations to sustainability are conceptualised across different theoretical 
and scholarly traditions, and how this can guide and influence the organisation 
of transdisciplinary research. We were interested in the role of transdiscipli-
nary research involving new tools and practices and our role as researchers, 
in both understanding and helping to bring about the kinds of transformative 
change called for in the 2030 Agenda. In this final chapter we discuss these 
questions and consider what broader lessons can be drawn regarding the role 
of research – in particular research that is rooted within the social sciences but 
extends to incorporate other disciplinary and practice-based inputs – in these 
transformations.
As discussed in Chapters 1 and 2, we adopted a structured but flexible ap-
proach across hubs that allowed for transdisciplinary co-design, theoretical and 
methodological plurality and co-learning. Research teams in each hub worked 
with local stakeholders to identify and define the sustainability challenge (prob-
lem space) and to design and implement an associated research intervention over 
subsequent years. We worked with a small number of theoretical anchors (fram-
ings, systems and pathways) around which different hubs experimented and in-
novated. Individual hubs in fact adopted very different theoretical approaches 
and used the project to ask different questions about processes of transformation 
and the role of transdisciplinary action research within them (discussed in Chap-
ter 3). However, there were some key elements that were common across all the 
hubs. They all made a concerted effort to bring out perspectives that might re-
veal alternative plural pathways, recognising and engaging with asymmetries in 
12
EMERGING INSIGHTS AND LESSONS 
FOR THE FUTURE
Adrian Ely, Anabel Marin, Fiona Marshall, Marina Apgar, 
Hallie Eakin, Laura Pereira, Lakshmi Charli-Joseph, J Mario 
Siqueiros-García, Lichao Yang, Victoria Chengo, Dinesh 
Abrol, Pravin Kushwaha, Edward Hackett, David Manuel-
Navarrete, Ritu Priya Mehrotra, Joanes Atela, Kennedy 
Mbeva, Joel Onyango and Per Olsson
Emerging insights 207
power relations, social differentiation in transformation processes and the politics 
entailed in understanding and fostering transformation processes.
The transformative knowledge network (TKN) adopted the notion of T-Labs 
as a methodological anchor (discussed in Chapter 2), building on the wider lit-
erature around participatory action research. Experimenting around the T-Labs 
concept, each of the hubs selected different social science and transdisciplinary 
methods (discussed in Chapter 4). Chapters 5–10 outlined the research and en-
gagement processes undertaken across different hubs, in which various T-Labs 
focussed on conducting (or synthesising) research to understand the problem (all 
hubs), highlighting diverse framings about challenges and solutions (e.g. UK, 
Mexico, Argentina – see Chapter 11), where necessary helping to create a col-
lective sense of the need for change (e.g. China, India), bridging across different 
views to build alliances (e.g. India, Kenya, Argentina), or helping to develop 
some more specific social innovation, prototype or experiment (e.g. Bioleft in 
Argentina, Gurgaon Water Forum in India).
Within the processes undertaken in each hub, we aimed to collect a minimal 
amount of comparable data around research and engagement activities (at T-Lab 
workshops 1 and 2) that was shared across the TKN through the mechanisms 
described in Chapter 2, and via bi-monthly online calls that continued beyond 
the lifetime of the project. As well as regular virtual interactions, moments of 
in-person reflection and exchange across all hubs took place at the outset of the 
TKN project (Buenos Aires, Argentina, April 2016), at the mid-point (Dun-
dee, Scotland, September 2017), and towards the end (Nairobi, Kenya, Octo-
ber 2019) with representatives of some hubs meeting in person at other times. 
These in-person meetings were important for developing the friendship, trust 
and respect that was necessary to learn from diversity. They also offered some 
scope for in-depth discussion about comparative theory, methods and evalua-
tion, however as discussed elsewhere (Ely et al 2020) time and resources were 
limited and insights have continued to emerge during the writing of this book.
The extent to which the original ambitions were realised differed across each 
of the hubs, and has been discussed in the earlier chapters. This chapter focusses 
on further insights that emerged from the processes of learning across disciplines, 
cultures and contexts. We organise our reflections on the basis of theoretical 
insights, methodological insights and learning about the co-learning/evaluation 
process. We offer tentative conclusions about “transformative pathways to sus-
tainability” and lessons for future internationally networked, social science – led 
transdisciplinary research for sustainable development.
Theoretical anchors and related insights
As discussed in Chapter 3, the history of collaboration across the network pro-
vided us with a number of theoretical “anchors” that could be applied differently 
in each case. The role of the project was not to test these concepts (derived from 
work led from the global North) for their applicability in different contexts, but 
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to explore their limitations and put forward alternatives grounded in the contexts 
in which the research was conducted:
• Systems – defined as “particular configurations of dynamic interacting so-
cial, technological and environmental elements” (Leach et al. 2010). The 
focus on some kind of fundamental system-wide change which will reach 
desired functions – concerned with enhancing environmental integrity and 
social justice – underpinned the design of the project and was an important 
aspect of our conception of transformation. However, the notion of “trans-
formations” was not an anchor with a common definition across all hubs 
at the outset of the project. Chapter 3 (Table 3.1) discusses the objectives 
of each hub case study and the underlying theories of transformations that 
informed their work.
• Pathways – “the particular directions in which interacting social, technolog-
ical and environmental systems co-evolve over time” (Leach et al. 2010). The 
concept notes that emerged from co-design workshops identified dominant 
and alternative pathways. Each of the hubs adopted different lenses through 
which these were characterised (associating them with concepts such as 
niches, paths, trajectories, mental models or windows of opportunity), as 
is evident from Chapters 5–10. The work from the various hubs has led to 
emerging understandings of how pathways may be/become transformative.
• Framings – defined as “the different ways of understanding or represent-
ing a social, technological or natural system and its relevant environment. 
Among other aspects, this includes the ways system elements are bounded, 
characterized and prioritized, and meanings and normative values attached 
to each” (Leach et al. 2010). The co-design workshops and concept notes 
that emerged from them recognised different system framings, and their 
fundamental link to debates and challenges associated with sustainability. 
Chapter 11 considered processes of ‘re-framing’ in transdisciplinary action 
research and how reframing (of system boundaries, what matters in a system 
and how, the nature of sustainability challenges and potential solutions) can 
underpin an appreciation of plural transformation pathways and the poten-
tial for realising them.
These anchors helped us to share findings and exchange conceptual interpreta-
tions between the hubs. They helped to inform our thinking together about trans-
formations, including the identification and discussion of different approaches to 
transformations research (structural, systemic and enabling – also discussed in 
Chapter 3 and in Scoones et al. 2020). Building on these, we highlight examples 
where one or more of these approaches can form the basis of a transdisciplinary 
intervention within “solution-oriented” (Feola 2015) “transformational social 
science” (ISSC 2012).
Structural theories relate primarily to historical analyses of Western socio- 
political systems and draw on concepts such as Marx’s (1995) class struggle, 
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Gramsci’s (1971) overturning of established social values/understandings or Po-
lanyi’s (1944) notion of the double movement to explain structural reconfig-
urations at the level of societies. While none of the hubs explicitly cited this 
literature at the outset of the project, some of the cases in this book point to the 
importance of structural factors, including those that are pertinent to locally spe-
cific conditions, whether of political economy or governance. An example would 
be the China case, which highlighted attention to workers and the dispropor-
tionate burden that green transformations had placed on them. Beyond the status 
of worker ‘subjects’ within the Chinese political context, the hukou “household 
registration” system in China, an important organising structure in the country’s 
urbanisation process, is also relevant. The laid-off workers described in Chapter 
8 were primarily land-lost peasants employed in private cement factories before 
the strict implementation of air-pollution controls. Formally, they had been re- 
registered as urban residents with urban hukou. However, they had only received 
basic education, were equipped with limited skills for the urban labour market, 
and had been forced to leave the agricultural sector (both physically and psy-
chologically). Pollution control policies assumed that technical solutions could 
result in a more sustainable transformation, but little attention had been paid to 
the people who were carrying the costs of the resultant changes. Not only was 
this process of pain made invisible, but the omission of the re-registered urban 
hukou holders also allowed for a portrayal of China’s green economic transition 
and poverty alleviation as a complete success.
Class was a central organising theme in the T-Lab work in India (Chapter 10), 
which was “conceptualised as a counter-hegemonic process of intervention”. 
This highlighted intersectionalities between these traditional structural catego-
ries and other divisions around caste and gender (with urban-rural migration also 
playing an important role). Working across these identities, the Gurgaon Water 
Forum (GWF) (as a multi-stakeholder platform) attempted to build solidarity 
against the unfettered neoliberal forces shaping unsustainable and inequitable 
urban development. These elements of structural power comprise finance capi-
tal, real estate and IT, land owning castes in urban and peri-urban villages, lack 
of participation of poor and marginalised people, women workers in decision 
making, locals versus outsiders and religious and ethnic divides, and adverse 
integration of formal and informal (economy, urban settlements, planning, etc.).
Drawing on a long heritage, enabled by developments in computer modelling 
(see Scoones et al. 2007), systemic approaches to understanding transformation 
draw primarily on more recent theories of socio-technical or social-ecological 
systems. They are usually based on Cartesian, formal scientific understandings of 
system dynamics and struggle to accommodate indigenous and situated knowl-
edges or alternative framings. At least in their earlier formulations, socio-technical 
systemic approaches insufficiently engaged with concepts of power (Meadowcroft 
2009; Smith et al. 2010), but have increasingly started to incorporate these cri-
tiques into research on sustainability transitions (Avelino et al. 2016). As initially 
structured, approaches to transformation in the social-ecological literature only 
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superficially addressed issues of agency, power and the implications of differential 
understandings of system dynamics (Brown 2013; Davidson 2010). There has 
been a significant effort in recent years to bridge more actor-centric and system- 
centric approaches to understanding transformative change by highlighting the 
role of leadership in system-level change (Westley et al. 2013) and by engaging 
with differential meanings of resilience at different organisational levels and with 
different societal actors (West et al. 2014; Borie et al. 2019). Challenging fram-
ings within and beyond system boundaries, and fostering cognitive shifts towards 
local collective agency, played a role in a number of the cases.
In the UK hub, which focussed on agri-food systems at a local/regional level 
(Brighton and Hove), there was a clear recognition from the point of the co- 
design workshop that the notion of a self-contained agri-food system (scientif-
ically defined in terms of stocks and flows) at this level was questionable, given 
the high proportion of external inputs of food and energy. While recognis-
ing the absence of a closed system, the social-ecological boundaries associated 
with the Brighton and Lewes Downs Biosphere provided more scope to engage 
with nearby growers. Towards the end of the project the research was framed 
around the Downland Estate (seen as a system providing multiple benefits to the 
city, beyond food, governed by the local authority). This system focus brought var-
ious stakeholders together, including more powerful actors with a financial fram-
ing and others prioritising biodiversity, access or local food systems, in a process of 
reimagining the potentials of the Estate for food production and other purposes.
In the work in Mexico (Chapter 9), chinamperos as well as residents of irregular 
settlements of Xochimilco had understandably partial perspectives on the prob-
lems facing Xochimilco, viewing the system from their own position, agendas 
and experiences. As a result, they put forward narratives that lacked an integrated 
systemic vision of the challenges of the wetland and their roles and influences 
within it. Changes in the Xochimilco Wetland were largely seen as driven by 
external forces; solutions were sought that were linear (rather than systemic) 
and to be applied to very specific needs. The T-Lab process and our work with 
chinamperos and activists concerned about the future of the Xochimilco wetland 
offered an opportunity to explore the more subjective (affective, experiential) 
nature of social-ecological systems and how they were perceived and deline-
ated. We reframed the problem at hand by making visible the underlying web of 
meanings, values and aspirations of the livelihood practices in the region. The 
wetland “system” was thus reimagined as a product of deeply subjective and per-
sonal social relations and identities, rather than geographic attributes, ecological 
processes and abstract social structures. Through this process, the participants 
in the T-Lab process in Xochimilco articulated their own roles, relationships 
and activities in the system, rather than conceptualising the system as somehow 
external to themselves.
Enabling approaches differ greatly, depending on power relations between 
researchers and different actors. These approaches focus primarily on individ-
ual and collective capacities and agency in provoking transformation. Enabling 
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approaches emphasise what O’Brien and Sygna identify as the “personal” sphere 
of transformation, in which internal reflection, shifts in individual values and 
ideas leads to deep, cognitive change and personal commitment to alternative 
trajectories of action (O’Brien and Synga 2013). Power is explicit in this approach 
to transformation, given that it emphasises the abilities of different actors, in-
cluding those in the research team, to mobilise material resources, ideas, knowl-
edge, or technology to instigate change (Scoones et al. 2015). And since power 
is  relational – towards someone and about something/someone – “enabling” is 
always a social matter (Ahlborg & Nightingale 2018). To some extent, all of our 
efforts were vested in this approach as those on the research teams engaged with 
others to explore alternative pathways to change and use our collective agency 
to pursue such change. This was often intertwined with processes of reframing 
values, systems, problems or solutions (as discussed in the previous chapter).
In the work in Mexico, our effort was concentrated on building the social 
scaffolding for the emergence of collective agency. Each participant carried their 
own social and political history and agenda, which in some cases conflicted with 
the understandings of other participants. In such a context, working towards 
building collective agency required acknowledging others as equals, valuable 
in their own right and as legitimate speakers. As facilitators, the research team 
had to create a sufficiently safe/“safe-enough” space (Raudsepp-Hearne et al. 
2019) for everyone to open up and share their thoughts and feelings towards 
Xochimilco, regardless of their political views and social position in the com-
munity. For example, the research team worked with the other participants to 
identify what capacities and “powers” each had, and how these powers could be 
collaboratively mobilised to accomplish more than what any individual could 
accomplish alone (Ruizpalacios et al. 2019). The team could then see the nascent 
elements of collective agency emerging, largely through interpersonal trust and 
frank discussion of values and responsibilities.
The India case (Chapter 10) shows how mobilisation followed from conven-
ing groups that spanned different sectors, classes and interests as described above, 
recognising intersectionalities but trying to overcome them by developing col-
lective practical understanding and collective agency. This was enabled through 
the process of building a “Network System of Solution Implementation” (NSSI) 
to evolve alongside the Gurgaon Water Forum on the ground and the Trans-
disciplinary Research Cluster on Sustainability Studies in the University. In a 
similar way, Bioleft (in the Argentinean case – Chapter 6) provided an insti-
tutional focus for enabling this collective agency – “bridging” across different 
framings and creating an alliance against the dominant patent-centric pathway. 
In both these (and other) cases, the resulting alliances enabled action and solution 
experimentation interspersed with critical reflection. Like the environmental 
movements described by Temper et al. (2018), these T-Labs adopted “values and 
ideologies that overtly reject hegemonic economic and political practices” and 
aimed to “confront and subvert hegemonic power relations”. Enabling in this 
context meant assembling collectives that shared these values and found agency 
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in developing the bridging innovation (Bioleft or Gurgaon Water Forum). This 
collective agency was further strengthened through broader mobilisation and 
follow-on projects that extended the scope of its work, as discussed later in the 
chapter.
Other examples across the TKN attempted to enable transformative pathways 
via broadening out (Stirling et al. 2007; Ely et al. 2013) the inputs to decision- 
making or action around different technologies. The Kenyan case (Chapter 7) 
illustrates the benefits of bringing different groups (with very different framings 
of energy futures) together to raise awareness of these tensions, and enhance 
mutual understanding. This represents a different approach to ‘bridging’, where 
alliances do not rely on shared opposition to an incumbent pathway, but rather 
seek to hybridise between established and novel approaches.
In other socio-cultural contexts, the enabling approach was less applicable. 
China’s long history of a repressive authoritarian regime is intrinsically embed-
ded into Chinese political and cultural practice, thus legitimising top-down 
decision- making and the dominance of the Party-state. People (e.g. the laid-off 
workers described in Chapter 8) naturally see the Party-state as rulers and them-
selves as subjects, especially when policies are associated with environmental 
protection. In this context, despite attempts to create a safe space and reframing 
sustainability problems and solutions, the enabling approach didn’t work and 
success was limited.
To summarise, the experimental approaches detailed in each hub drew from 
the broad international body of literature on transformations and various con-
cepts in transdisciplinary and action research domains (see Chapter 3) to pur-
sue efforts towards transformation in their own specific context. This discussion 
cannot fully explore the disciplinary and cultural entanglements that led to the 
different strategies that were taken, but the notion of structural, systemic and en-
abling approaches provides a lens for comparison. Table 12.1 attempts to illustrate 
whether and how these were applied in each of the hubs.
The work also illustrates how these different approaches interacted with one 
another. In some of the cases structural perspectives were important in explain-
ing stasis and undesirable outcomes, but also helped new alliances to envisage 
pathways to transformation. The role that enabling research can play in unset-
tling structural divisions (e.g. through convening broad networks and building 
alliances) was particularly evident, e.g. in the GWF, in which middle classes 
and migrant workers collaborated in opposition to the structural drivers of un-
planned urban development. Future research that moves beyond those structural 
categories that are prominent in the (primarily European) literature to include 
non-Western categories and social orderings (caste, hukou) offers opportunities 
to further internationalise our understanding of transformations. Others among 
the cases presented here bolster the already expansive literature that adopts sys-
temic perspectives to analyse contemporary transitions/transformations, injecting 
it with an awareness of power and positionality characteristic of ‘enabling’ ap-







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































in bridging innovations and socio-technical configurations (niches, e.g. Bioleft), 
the importance of landscape changes (including exogenous events) during the 
transdisciplinary research process (e.g. citizen mobilisation against land sales) 
and an appreciation of different framings and re-framings of (socio-technical 
or social- ecological) systems, (several hubs, as discussed in Chapter 11). Perhaps 
more than either structural or systemic approaches, the T-Lab processes under-
taken by the ‘Pathways’ TKN have helped to define ‘enabling’ approaches to 
transformations and what they look like in different contexts. The different en-
abling strategies adopted in each T-Lab (e.g. methods of monitoring network 
development/broadening out across aligned or non-aligned partners), the pre-
liminary work to try to measure and characterise these strategies and insights 
about how they changed over time are discussed further in the next section.
Transdisciplinary methods and related insights
Chapter 2 described how the project adopted transformation laboratories 
(T-Labs) as a methodological anchor around which different hubs innovated and 
experimented. As discussed in detail in Chapter, 4, a T-Lab aims to:
• “Frame the challenge, find change-makers and strengthen their individual 
and joint capacities to more effectively address the challenge;
• Develop change strategies that test multiple solutions, which could help to 
solve the challenge;
• Create early prototypes of interventions and build momentum for action. 
In this case, prototypes could be new business models, services, or kinds of 
governance that fundamentally change human-environmental interactions 
and contribute to changes for a better future”.
T-Labs, as explored in this volume, opened up spaces for productive collab-
oration and interaction between diverse stakeholders, drawing on a range of 
participatory research methods and engagement strategies to help contribute 
to sustainability transformations. Seen as a process rather than a methodology, 
T-Labs have been used in diverse ways to create the kinds of “transformative 
spaces” in which experimentation with new configurations of social-ecological 
systems, crucial for transformation, can occur (Pereira et al. 2018; van Zwanen-
berg et al. 2018; Marshall et al. 2018; Charli-Joseph et al. 2018). “Transform-
ative spaces” has emerged as a concept from diverse cases in the Global South 
that emphasise the complex realities of what transformation entails from more 
bottom-up approaches. It is a reflection of navigating histories and differences 
that have been reinforced through a largely colonial project within which West-
ern extractive science remains embedded (Pereira et al. 2020). By opening up 
and giving space to interpret the idea of transformative change from the perspec-
tive of a specific place (rather than a “lab”) and build theory and understanding 
from experiential knowledge (rather than privileging the scientific), an attempt is 
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made to reconfigure the power dynamics away from the researcher and towards 
the participants. Part of this involves the need to strike a balance between ‘safe 
spaces’ (in which marginalised groups can feel confident to voice their concerns) 
and ‘safe-enough’ spaces for transformation (which leave room for tension and 
discomfort, e.g. where dominant narratives are challenged). The operational re-
alities of achieving this balance in T-Labs are extremely context-specific.
T-Labs as transformative spaces are conceived as open-ended processes and 
developed in this way, however, how to do so remains a difficult area for the 
action research/research-practice interface. We encountered various problems 
well-known to those familiar to action research – our research aimed to ensure 
that marginalised voices were included, however we could not assume that any 
such partners would have time to engage, and needed to avoid setting expecta-
tions of change that we had relatively little agency to galvanise, given the time-
frame over which transformations can emerge and the limited time and resources 
available to the project. In all cases, T-Lab participants were engaging largely on 
the basis of shared normative commitments and continue to do so in various hubs 
at the time of writing this chapter, two years after the official end of the project.
Under these circumstances, it was important to consider the roles played by 
academic researchers (and ‘research’ more generally) alongside other actors in 
transformations, over the short and longer term. There are different conceptu-
alisations of the role of researchers in transdisciplinary endeavours, particularly 
those that are more about process than knowledge production. Witmayer and 
Shäpke (2014) posit that researchers can play different roles over the course of 
transdisciplinary research initiatives, and different members of a research team 
can also serve distinct functions. They identify five such research team roles: as 
change agent, as knowledge broker, as reflective scientist, as self-reflexive scien-
tist and as process facilitator. In more traditional research projects, researchers 
often are positioned exclusively as reflective scientists, collecting and analysing 
data as an external observer, while the other roles are typically more prominent 
in transdisciplinary work. Across our projects, our research teams combined roles 
in different ways according to the circumstances and demands of actors with 
whom we were engaging. Furthermore, our multiple roles changed and evolved 
as the T-Labs’ activities responded to changing conditions.
While T-Labs (as described in Chapter 4) may rely on “participants who are 
willing to take a leading role” in transformation, this “change agent” role was 
rarely borne by researchers. In Mexico, e.g. the team served as facilitators and 
conveners, and brokers of knowledge, but refrained from actively directing the 
assembled group towards a specific previously defined end, in order to let the 
agency for change emerge from the convened group as a whole. Self-reflection 
was a critical part of the project, as the research team pushed back on demands 
that they provide specific solution pathways yet also recognised that they too 
had resources and capacities to offer to the group as part of collective efforts 
towards change. As the Xochimilco T-Lab work developed beyond the lifespan 
of the project, researchers and other participants established an NGO – Umbela 
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Transformaciones Sostenibles – inspired by the desire to take forward the kinds 
of engaged and experimental forms of action research that had been pioneered 
in the TKN, and to create the institutional form that would best enable this 
collective action. In India, the Gurgaon Water Forum continued to attract part-
ners, secure additional funding and implement water projects after the formal 
International Science Council (ISC) grant came to an end, illustrating the lon-
gevity and continuing evolution of the NSSI. The GWF was able to initiate the 
process of institutionalisation of emerging practices and processes of knowledge 
co-production.
The changing role of the researchers co-evolved with the changing roles (and 
make-up) of other T-Lab participants. The design of the project (described in 
Chapter 2) allowed us to trace how engagement with aligned/non-aligned or 
more/less powerful actors (as described in Marin et al. 2016) changed over time. 
While attempts to quantify subjective measures of alignment and power were 
not seen as appropriate by all hub teams, even qualitative reflection about “align-
ment” yielded interesting insights. Different strategies were identifiable, e.g. in 
comparison between the UK (Chapter 5) and Argentina (Chapter 6) cases. From 
the point of the co-design workshop to T-Lab workshop 2, we can see that the 
UK hub broadened out from a more aligned to a less aligned T-Lab network. 
It began by engaging primarily with civil society actors, but increasing project 
momentum meant that the team – acting as knowledge brokers – were able to 
engage representatives of statutory bodies and the local authority at the second 
T-Lab workshop. The process facilitator role ended here, but, along with a num-
ber of other processes, the T-Lab activities foreshadowed a formal consultation 
initiated by Brighton and Hove City Council in 2020, that aimed to set out a 
vision for the future of the City Downland Estate. Here, some members of the 
research team continued to be knowledge brokers, but engaged as citizens rather 
than any of the roles described by Witmayer and Shäpke.
The Argentinean hub began with a broader engagement approach (including 
with non-aligned actors), but later played a change agent role in collabo-
ration with the narrower, aligned network involved in Bioleft (while still 
engaging with non-aligned, powerful actors through indirect means). Chapter 
6 illustrates how the involvement of various groups, aligned in opposition to the 
dominant pathway but not necessarily in their vision for the future, led to con-
tinuous diversity and negotiation of choices, with expectations often generated 
by particular actions and pathways, rather than an orderly adoption of plans in-
formed by a settled consensus. This came alongside the team’s conscious decision 
to “relinquish some degree of power” (Chapter 6).
Across the hubs, we discussed these changing roles and the questions posed 
by such open-ended research. Pereira et al. (2019) point to “ethical dilemmas 
associated with creating a transformative space”, which were undoubtedly en-
countered in many of the hubs, despite the differences in approach that they 
followed. In all our work, the ethical issues entailed in our interventions were 
also prominent: who decides what the scope and boundaries of the process should 
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be? Who decides who participates and why? What might be possible unantici-
pated adverse consequences of implementing a T-Lab process in specific political, 
economic and social moments? What might be the potential for harm, and who 
is responsible? In all instances, deliberatively convening a space with the aim of 
transformation is an act that requires ethical reflection, especially when mar-
ginalised voices are included (Pereira et al. 2020). Before embarking on a T-Lab 
process, expectations need to be managed; and what convening the space could 
mean for the participants who engage, especially for those who may already be 
vulnerable, needs to be deliberated on and transparently communicated to all 
those who take part. The acknowledgement of uncertainty in the process also 
has implications for how to apply for ethical clearance from universities that are 
generally less well-equipped to assess such collaborative, messy transformative 
processes. These ethical issues played out differently in different contexts (which 
are themselves changing – see, e.g. Yang and Walker 2020). More research and 
experience would enable a learning community to better ascertain and assess the 
ethical implications of T-Lab processes and perhaps establish a set of guidelines 
for setting up such interventions.
Transdisciplinary research and the alliances of actors that it enables are instru-
mental in navigating the politics of knowledge, and can be influential in address-
ing the structural biases in knowledge systems that cause cognitive lock-in and 
resist transformative change (Marshall et al. 2018). These roles in challenging 
cognitive lock-in, understanding resistance to change and working with diverse 
stakeholders to reframe elements of sustainability challenges in order to reveal 
plural pathways for transformation were apparent in all cases. However, the nav-
igation of these multiple roles was a struggle that has been felt across all the 
cases as teams have attempted to balance their normative commitments, exist-
ing and emerging alliances and multiple institutional pressures at local, national 
and international levels. The TKN’s meetings have enabled a sharing of lessons, 
understanding and support across the hubs about the multiple, changing roles of 
researchers in these sort of transdisciplinary research processes.
Learning from, through and about transdisciplinary  
research for transformations
The project aimed to better understand the role transdisciplinary research can 
play in transformations to sustainability. Accompanying the move from anal-
ysis to action was our desire to build understanding of the causal relationships 
between the research processes we were facilitating and emergent transforma-
tional outcomes, or movement towards them. This understanding had to be built 
through the specificity of the problem areas and the particular stakeholders en-
gaged in each hub context. The theoretical conceptions of transformations ap-
plied in the hubs differed (Table 3.1) and were used to select appropriate methods 
for the T-Labs (Chapters 4–10), which meant that the interventions themselves 
also necessarily differed greatly.
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As well as a high level of diversity across the hubs, the interventions were also 
built with stakeholders, implying that we could not know or specify what would 
be done in advance. This emergent and participatory design made it challenging 
to determine at the outset the specific indicators of intended impact, and so it 
was not possible to develop a baseline against which to later measure the effects of 
interventions. In addition, the transformative change we were aiming to evaluate 
was/is dynamic and unpredictable, and the timeframe long. It was, therefore, 
highly unlikely that end impact, even if it were to eventually occur, would be 
discernible during the project lifetime or in the years following (e.g. through to 
the publication of this volume). Application of simple pre- and post-evaluation 
methods to measure the net effect of research as an intervention was simply not 
appropriate.
Our response to the combination of internal diversity and unpredictability 
was application of complexity-aware evaluation approaches (e.g. Douthwaite 
et  al. 2017; Patton 2010; Apgar et al. 2020). Such approaches argue for regu-
lar revisiting of assumptions about how change is unfolding (though real time 
feedback loops) coupled with the use of goal independent evaluations that cap-
ture change as it emerges rather than through tracking predetermined indicators. 
Evaluating emergent design of interventions to contribute to emergent impact 
pathways requires, fundamentally, that implementers learn as they go and focus 
on understanding how change unfolds rather than measuring net effect.
In practice the approach was operationalised through purposefully building 
moments for critical and evaluative reflection at two levels – (i) within the partic-
ipatory research processes in each T-Lab and hub and (ii) across them. Reflection 
within the different hub contexts provided insights in terms of single-loop learn-
ing (instrumental learning through theoretically informed action). For example, 
Agency Network Analysis and Q method were used to explore quantitative dif-
ferences in perceptions of T-Lab participants as the Xochimilco T-Lab evolved. 
Alongside qualitative evidence of increased empathy, the theory of change saw 
these as contributing to collective agency – “one important ingredient towards 
system transformation” (Chapter 9).
Moments of exchange and reflection within hubs (across academic and non- 
academic stakeholders) and across teams from other hubs in the network sup-
ported double-loop learning (questioning the underlying theories in order to 
improve them). Double-loop learning can be seen in the shifts in theory of change 
and strategy in Argentina, from policy engagement towards the action-oriented 
establishment of Bioleft. Double-loop learning in India involved transdiscipli-
nary co-design with trade unions (Centre of Indian Trade Unions) and science 
and technology-based voluntary organisations (Society for Geo-informatics), 
enabling them to change their practice in ways that were more consistent with 
the longer term interests of working people. Our periodic efforts to report our 
activities and evolving thinking to each other in the form of blog posts, virtual 
discussions across multiple time-zones and in-person project meetings provided 
opportunities to step outside our efforts and take a critical look at the rationales 
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and assumptions we held in each of our separate efforts. Three moments shown 
in Table 12.2 created opportunities to make explicit and reflect in person upon 
the assumptions we held about how the T-Lab interventions were supporting 
process of change, and so to bring together our theoretical work on transforma-
tions with our empirical and experiential learning from implementation.
Embedding evaluative thinking into our collaborative research processes 
within and across hubs enabled learning, yet it also made it difficult to create the 
space and process to examine causal inference around how change was unfolding 
as a result of the T-Lab interventions. Opening up space for critically examin-
ing evidence of causal inference from within the change process is challenging. 
Indeed, normative, change-seeking participatory researchers often struggle to 
evaluate their contribution to change because they are so directly implicated in 
it. Working across different disciplines and contexts aided the process of reflec-
tion by drawing attention to differences in framings and assumptions underlying 
our efforts, but causality remained elusive.
Our experience aligns with emerging evidence across evaluations of complex 
research for development programmes (Apgar & Douthwaite, forthcoming; Ap-
gar et al. 2020) on the time it takes, and explicit effort required to refine theories 
of change through the research process itself. When causal pathways are long and 
unpredictable, and when the research is participatory in nature, any initial defi-
nition of theories of change should be thought of as ‘plausible promises’ provid-
ing a broad direction of travel without prescribing or constraining action. In our 
case, the initial participatory impact pathways analysis (PIPA) processes enabled 
an early and prospective view of opportunities for supporting outcomes through 
contributing to changes in the knowledge, attitudes and practices of specific 
stakeholders (e.g. shifting demand towards local food in Brighton and Hove). 
This was helpful to orient strategies for engagement, but as noted in Chapters 
5–10, as implementation evolved in context, the teams refined their strategies 
and so too their assumptions about how they might influence change. It was 
not till the later stages of the process, through learning and building trust with 
TABLE 12.2  Reflective moments and their contribution to evaluation of T-Labs
Reflective moment Contribution to evaluation of T-Labs
Inception workshop April 2016 Informed by co-design workshops in each hub, 
Buenos Aires adapted PIPA processes provided a prospective 
view of how the T-Lab might influence networks 
and stakeholders in the system – fed into T-Lab 1 
designs (shared between some paired hubs).
T-Lab reflection workshop Consolidation of early insights and deeper reflection 
September 2017, Dundee on theories of change, building on initial PIPA – 
informed some T-Lab 2 activities.
Final workshop October 2018, Reflection on impact and researcher experience as 
Nairobi change agent.
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stakeholders, that greater specificity on potential causal links between research 
and outcomes was revealed. Within the growing use of contribution analysis 
(Ton et al. 2018; Mayne 2008) and realist evaluation (Pawson & Tilly 2001; Pun-
ton & Vogel 2020) employed in evaluating research as an intervention, evaluators 
are grappling with how to identify the ‘right level’ of theory of change and at 
what scale along emerging pathways, to be able to investigate causal claims. In 
reality, it is often not till the end of the research endeavour that we have sufficient 
understanding of what is even worth evaluating.
An associated challenge to understanding causal inference was the temporality 
of the change process. In the project timeframe it was not possible to collect robust, 
observable evidence of transformative change, and so naturally researchers were 
focussed more on deepening and further opening up opportunities for change as 
they saw them emerge. Evaluation efforts were therefore proportionate to the scale 
of the project activities and the resources available. This balance differed across 
hubs, but in all cases the available time and resources were stretched between 
commitments to opening up hub-specific transformations and commitments to 
the overall international TKN-based evaluation/learning enterprise. Individual, 
institutional, disciplinary and national political cultures all shaped the ways in 
which we navigated these tensions (reflecting the observations in Chapter 3).
Beyond these instrumental and substantive learning efforts, the project sought 
triple-loop insights of a “learning about learning” nature (see Argyris & Schön 
1996; Tschakert and Dietrich 2010), in this case learning about the learning and 
collaboration process (Hackett and Eakin 2015 – see Chapter 2). Through in-
sights into transformative spaces including those above, and an examination of 
the effectiveness of our collaboration (Ely et al. 2020), we have to some extent 
realised these ambitions. The writing of this volume offers, in itself, a renewed 
opportunity for this learning about learning, as we evaluate what aspects of the 
activities we engaged in, and which outcomes we’ve seen, embody the transfor-
mations we are ultimately interested in mobilising, participating in and realising. 
We are learning from the ways in which different hubs explored specific aspects 
of what we might understand as ‘transformative pathways to sustainability’.
Transformative pathways to sustainability
Taking the above analysis further allows us to explore the notion of “transform-
ative pathways to sustainability”, one of the original aims of the project (and the 
book), as a development of the pathways approach. In our search for a conceptual 
contribution, we have not articulated an overarching theory of transformative 
pathways to sustainability, but this should not be seen as a failure. To the con-
trary, we learnt that there is unlikely to be a single theory of change that works 
across all disciplines, cultures and contexts, and that the pursuit of such a theory 
may say more about academic ambitions than it does about the process of change. 
Instead we draw from the work in different hubs to point to various findings that 
resonate with, complement or challenge the pathways literature to date.
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Pathways are “the particular directions in which interacting social, tech-
nological and environmental systems co-evolve over time”, but what makes 
them “transformative” (able to bring about profound change)? What deter-
mines the extent to which these profound reconfigurations of interacting so-
cial, technological and environmental systems tend towards “sustainability”? 
What makes them durable or resilient? And what are the roles of research and 
practice, and the structures of real-world experimentation in helping to bring 
these about?
In answering such questions, we expanded upon the theoretical “anchors” – 
reframing, systems-thinking, pathways – discussed above and in the previous 
chapter. More work is required to explore how these inevitably play roles of 
differential prominence according to the political, institutional and social con-
ditions where T-Labs are implemented. But elements of the work presented here 
offer a foundation upon which to build in the future. These could be further 
examined in future collaborations that apply some of the lessons learnt from the 
‘Pathways’ TKN to new cases, or build upon the rich body of knowledge that has 
emerged from the network so far.
The structural, systemic and enabling approaches to transformations discussed 
above can be viewed through the lens of pathways, with each prioritising par-
ticular actors, forces, relations or causal mechanisms in their explanation of trans-
formative change. The enabling approach that was common to each of the hubs 
focussed on fostering transformative agency at the level of individual actors but 
also across T-Lab networks. Whether through intellectual or affective engage-
ment, several actors witnessed a reframing of sustainability challenges and their 
capacities to address them. But these became more potent when combined with 
new relationships and partnerships, reflecting earlier work that has suggested 
“transformative pathways will often involve transformative alliances among dif-
ferent actors – governments, businesses, academia, and citizens” (Leach et al. 
2018). In both these individual and collective senses, the T-Labs played an im-
portant role.
While our approaches, activities and the contexts of our separate initiatives 
differed greatly, we recognise collectively the value of the figurative, social and 
physical “space” that the T-Labs provided. In each case, the T-Labs simulta-
neously were providing activities that were directly engaging with, while also 
providing the reflexive spaces to separate from, ongoing processes of social, eco-
logical and technological transformation. The changing nature of the T-Labs, 
including the stakeholder categories, alignment and power of the actors in-
volved, and their shifting roles, represents an important ‘transformative’ aspect 
of the pathways under construction. The evolving activities, from convening 
to “establishing a collective sense of the need for change”, through to proto-
typing, developing and testing innovations, represent a microcosm of the kinds 
of transformation required at the societal level. In some hubs (e.g. Argentina) 
this evolution was seen as cyclical and iterative. The T-Labs provided a space 
for both thinking and action, with each informing the other and contributing 
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to innovation and enhanced collective agency. As explained in Chapter 6, “the 
ability to demonstrate how an initiative works, even if only as a prototype, is a 
critical source of agency”.
The transformative spaces offered by T-Labs thus allowed for the sharing and 
combination of knowledge and resources (with a view to innovation) in ways 
that were otherwise rare. At least in some cases, they fostered collaborative 
imagination and inclusive (and accountable) experimentation. Each of these ex-
periences offers lessons for the design and implementation of Labs as a contribu-
tion to transformative pathways in specific contexts. Transformative pathways 
at societal scales might be characterised by similar cultures of experimentation, 
drawing on broad knowledge/capabilities and open-ended, non-hierarchical 
collaborations.
We also recognise the complexity of social transformation and innovation. 
What might constitute significant change must also be understood in relation 
to place, culture and political-economic conditions. Whether at the level of in-
dividuals, T-Labs or wider processes of transformation – our responsibilities as 
researchers led us to reflect as much on changes in ourselves as in the systems in 
which we were intervening. We were required to re-think the role of science and 
to interrogate the politics of knowledge within social change at a personal level. 
Transformations research, like the process of co-design (Moser 2016) can be “an 
agent of transformation itself” and an agent of self-transformation. A number of 
members of the Pathways network continue to discuss these issues as an aspect of 
triple-loop learning.
The limited timeframe of the project required attention to what would come 
afterwards, given the “monthly to decadal” nature of sustainability impacts 
(Norström et al. 2020). In the Mexico case, T-Labs could be seen as a kind of 
“cocoon” that participants created to protect themselves while exploring trans-
formation, after which – at some point – it opened up to reconnect to the wider 
system. With this in mind, the Mexican team were cautious both in the selection 
of participants and in where interventions would take place (at the university, 
chinampas, etc.). In the India hub, the NSSI structure was designed to realise a 
minimum level of political and academic rigour that ensured the GWF did not 
collapse after the project was over. In all these cases, collective agency may not 
lead immediately to wider change, but creates a resource – a latent structure or 
propensity to collaborate – that may be able to respond to future windows of op-
portunity or moments of need. The T-Lab relationships that aided collaboration 
following the earthquake in Mexico (Ruizpalacios et al. 2018), or those that have 
enabled a more coordinated response to the agri-food changes underway in the 
UK (Ely and Wach 2018), are examples. The arrival of the Covid-19 pandemic 
(between the completion of the previous chapters and the drafting of this one) 
posed challenges in every hub, and in many cases, the relationships and networks 
that had emerged from the previous five years’ work supported the immediate 
responses seen in hubs. Transformative pathways emerging from local levels will 
play an important role in resetting the 2030 Agenda, alongside top-down efforts 
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(exemplified by the United Nation’s call for governments to use the opportunity 
of Covid to ‘build back better’ – see UN 2020).
Lessons for internationally networked research on 
transformations into the future
As a contribution to Future Earth, the Transformations to Sustainability Pro-
gramme represents one of the few social science-led initiatives applying truly 
international research effort to the SDGs and wider sustainability challenges. 
The important leadership of the International Social Science Council (ISSC) in 
co-ordinating the programme since its genesis should be acknowledged. The role 
of social science is crucial in understanding – and intervening in – social trans-
formations for sustainability, and this needs to be borne in mind in the design of 
future research programmes. It is especially important following the merger in 
2018 with the traditionally more natural science-led International Council for 
Scientific Unions (ICSU) to form the International Science Council (ISC).
The findings in this book offer lessons for integrating social and natural 
sciences with other non-disciplinary specialisms across international networks 
that are engaging with locally specific sustainability challenges. As is evident 
from the discussions above and in preceding chapters, the design and imple-
mentation of the project tried to balance trade-offs between various objectives 
at the hub and TKN levels. Moser (2016) described similar phenomena when 
analysing co-design across a broad range of projects in the same Transformations 
to Sustainability programme – trade-offs and tensions “between scientific rigor 
and an open, bottom-up design; codified data and the non-reductive work with 
parallel narratives; an emphasis on the advancement of science (and theory) for 
its own sake and the instrumental character of research with practical benefits 
in specific grounded realities; the immediate needs and wishes of actors and the 
long-term focus on a more transformative agenda; work at multiple scales with 
diverse geographies and site-specificity; and, finally, between funder require-
ments involving multiple innovations creating challenges around feasibility and 
cost (the opportunity, monetary and environmental costs of global collaboration) 
and the familiarity and ease of collaboration following more familiar standard 
procedures”. We feel that there is more to learn from our experiences of trying 
to reconcile these tensions, and from the project’s broader strengths and limita-
tions. In considering these, we hope that the triple-loop learning enabled by the 
Pathways TKN may improve the learning process in future networked transdis-
ciplinary research projects.
A group discussion of “what worked” and “what didn’t work”, undertaken 
at the final TKN project workshop in Kenya in 2018, highlighted the flexible 
approach as a strength citing “respect, learning from diversity across hubs”; “au-
tonomy in the hubs (freedom to find what works for them)”; “legitimate input 
from the global South” as positives of this approach. At the same time, theoretical 
and methodological exchanges were suggested to have been limited by the fact 
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that different hubs approached methods very differently. We feel that the use of 
theoretical and methodological anchors helped us to strike a good balance, but 
regret that we did not take longer to interrogate these concepts at the outset. 
Likewise, a structured approach to collaboration that provided a common sched-
ule of research and data collection but allowed hubs to diverge (see Chapter 2) is 
a pragmatic adaptation that future projects can learn from.
Incorporating online and in-person communication and exchanges into the 
design of the project was important, however the practical ways in which inter-
actions emerged also showed strengths and weaknesses. The discussion in Kenya, 
which included senior and junior team members from all hubs, found that the 
“inception workshop for getting to know each other made a good base – the 
culture and tone of the project set from the start”, mentioned that “having meet-
ings at points throughout the project was great” and stressed the importance of 
“friendships and networking”. Without these enduring friendships, it is highly 
unlikely that the bi-monthly teleconferences would have continued on so long 
beyond the end of the project, or that the completion of this book would have 
been possible. On the subject of virtual communications like the teleconferences, 
SharePoint, etc., the discussion noted the “technological challenges of virtual, 
de-centralised information exchange” and, despite experimenting with numer-
ous tools over the time period of the project, concluded that all platforms were 
“problematic or limited”. More broadly, the approach to pairing hubs did not al-
ways work due to different approaches/lack of continuity of engagement/‘chem-
istry’ and one table thought that “South-South interactions were not fully made 
use of”. This may have been a consequence of time and resources, which were 
found to be “a constraint to interactions, reflection and learning”. Nevertheless, 
the discussion commended the “commitment from hubs despite challenges faced 
in their different contexts of work”. This has been especially pertinent during 
2020–21, when regular interactions continued despite the end of the project and 
the urgent Covid-19-related challenges being faced by all hubs.
For some, the transdisciplinary nature of the project was their first experi-
ence of such work, and the discussion celebrated “knowledge generation and 
the move from their research to action and impact”. Starting with an intention 
to engage in and be part of a change process offers for some sustainability re-
searchers a radically different positionality which comes with both opportunities 
and challenges. Reflecting the discussions above, measuring impact was seen 
as a weakness by some “because of a lack of clear definition of what impact 
is”, although this view was not widely held. More broadly, the TKN members 
were positive about “establishing a global movement in sustainability, transform-
ative research and action”. This movement, in which the Pathways TKN plays a 
small part, is building momentum and increasingly drawing upon more diverse 
knowledge and practices. Our TKN has seen the completion of PhDs by students 
across three hubs (Mexico, Argentina and China) – these and other early career 
researchers are leading innovators in transdisciplinary research methods and ap-
proaches. Incentive structures must recognise this leadership and help to build 
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this momentum. The urgent need to transform science and research further, 
ensuring that investments deliver on shared global challenges (by bringing about 
changes at multiple levels) has never been greater.
The discussion in Nairobi also reflected upon the long time-scales over which 
these changes sometimes take place, and TKN members lamented that “oppor-
tunities for follow-on funding have not been successful” and “stakeholders in 
hubs expect continued support but resources are no longer available”. At the 
time of writing (December 2020), at least three hubs (Argentina, India, Mexico) 
have been successful in obtaining funds to continue or develop their T-Lab work 
further, and others (UK, Kenya, China) have seen their engagement continue in 
other ways. Through Bioleft, the open-source seeds initiative that was launched 
through the project, a new network of researchers, growers and policy actors 
is exploring potentially transformative ideas for Argentina’s seed system (also 
initiating collaborative work on maize and tomatoes with the Mexican team). 
In India, the Gurgaon Water Forum set up during the project continues to be a 
venue for deliberation on the city’s infrastructure. In Mexico, the work in Xo-
chimilco has generated a set of innovations and ideas on research and appraisal 
methods, which is being taken forward into new initiatives in late 2020 and 
2021 that seek to deepen alliances by creating an NGO that institutionalises the 
collaboration between academic and non-academic T-Lab partners. In the UK, 
the project outputs are (alongside other resources) feeding into a broad process 
to develop a “vision for how our downland could be managed over the next 100 
years” (BHCC 2020). In Kenya, the new ‘African Research & Impact Network’ 
hosted by the African Centre for Technology Studies (ACTS) is taking forward 
discussions on ‘inclusive energy’, including through a series of online discussions. 
The China work in Hebei is being built upon by work on multiple dimensions 
of poverty, including those linked to green transformations (which have been 
studied in Datong Coalfield, Shanxi).
Multi-million dollar bids to continue and extend upon the collaboration 
across the TKN (submitted to UK research councils) have been unsuccessful. 
This is unfortunate because change of any such scale and depth requires persis-
tence. However, collaborative work involving the UK, India hub and collabora-
tors in China is being funded by the British Academy and the Argentina, UK and 
Africa hubs are being supported by a new grant from the International Develop-
ment Research Centre (IDRC). Notwithstanding these encouraging trends, the 
points raised in the discussion regarding funding highlight important questions 
for the ISC, Future Earth and other organisations wishing to support networked 
transdisciplinary research towards the transformative agenda of the Sustainable 
Development Goals.
When addressing SDG-type challenges, we enter a hybrid space of research 
and development impact. The sustainability space calls for a focus both on the 
production of knowledge (often with a focus on actionable or policy-oriented 
knowledge) and generation of evidence, while also thinking about whether and 
how we make a contribution to ultimate development outcomes – the desired 
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transformational outcome. As one of the first international projects that has gen-
erated evidence about how to accelerate learning and change in this hybrid space, 
the experience of the TKN in this regard sparked a number of insights that 
are relevant for the funding, design, implementation and evaluation of future 
programmes.
Funding
• In general, the funding provided by the T2S programme (now in its second 
phase) provided better opportunities for new forms of transdisciplinary ex-
perimentation than those available in many national or international con-
texts. More funding of this type, with mechanisms to ensure continued 
support should be encouraged.
• We would recommend that research funders collaborate with other types of 
donors (private foundations, impact investors) to improve the ecosystem of 
support for the kinds of experiments and innovations that emerged from the 
Pathways TKN.
• Various elements of the T2S programme (e.g. grants led or co-led from a 
low- or low-middle-income country, emphasis on early career researchers) 
represent best practice in the field. Resources need to be allocated to build-
ing long-term capacity in project management as well as research.
• Bureaucratic challenges of these types of programmes should not be under-
estimated. International efforts by the Belmont Forum and others to develop 
infrastructures that address these and reduce transaction costs are of long-
term benefit to all.
• Flexibility in contracting modalities should be sought to remove bureau-
cratic obstacles to learning in real time. Many of the lessons (including those 
summarised below) require leaders to embrace ambiguity and take risks 
which are in tension with incentives to communicate simple messages about 
measurable impact achieved.
Design
• Programme design that incorporates and incentivises interaction across in-
ternational teams (as in the T2S programme) is to be welcomed. Providing 
adequate resources to enable face-to-face interaction in the global South is 
a long-term requirement if ownership is to be shared and power imbalances 
challenged.
• Rather than aiming solely for academic outputs (e.g. publications) pro-
gramme design should recognise the enabling elements of transformations, 
including collective agency, alliances and their role in resisting/destabilising 
unsustainable incumbents as well as generating alternatives.
• Attention to structural, systemic and enabling approaches towards trans-
formations may be more appropriate in different contexts and at different 
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times. This book illustrates how programme design may incorporate these 
as feasible contributions to transformative pathways.
Implementation
• Internationally networked, transdisciplinary research is not well-served by 
conventional ethical norms (which are often based on “best practice” in 
Western medical settings). While these play an important role they can 
hinder transformations and may not be able to recognise the potential risks 
inherent in actively seeking to co-produce solutions for transformative 
change.
• Implementation of transdisciplinary research requires more flexibility, ad-
dressing changes in knowledge, networks and contextual developments. In 
this regard, reflexive use of theory of change can help to reconcile tensions 
between funder and researcher logics.
Evaluation and learning
• Research in the field of transformations to sustainability is not used to eval-
uating its impact, so there is lots of room for methodological innovation. 
Some of the work presented here (e.g. India, Mexico and Argentina hubs) 
offers lessons for how to measure change in networks and enrolment, but 
these represent a small component of ‘transformations’.
• Much of the work in this area needs a broadening of evaluation designs to 
more theory-based evaluation research that is embedded in how transdisci-
plinary researchers theorise and learn from their practice. This also needs 
the funding world to move away from simple, linear and attribution focussed 
evaluation design. The challenge will be to establish an appropriate balance 
between catalysing and sustaining change, on the one hand, and studying 
and evaluating the process, on the other.
• It is important to acknowledge recent progress in supporting design and 
evaluation of research for development impact, illustrated by IDRC RQ+ 
(Ofir et al. 2016; Lebel and McLean 2018) and Global Challenges Research 
Fund (GCRF) foundation evaluation design (Barr et al 2018), which provide 
some early evidence of a broadening of evaluation approaches and an em-
phasis on learning. The latter requires nested use of theory of change across 
scales, e.g. in large international projects such as the GCRF Interdisciplinary 
Hubs (UKRI 2019).
• Particularly encouraging developments include the reflexive use of theory 
of change that is promoted through funder guidance to grant holders – this 
requires grant holders to revisit and update theories of change based on the 
evidence and learning generated within their projects. This call for adaptive 
management (see also Ramalingan et al. 2019; Prieto Martin et al. 2020) is 
in line with much of the learning shared in this book. Deepening impactful 
Emerging insights 229
practices will require the whole ecosystem of transdisciplinary research net-
works to focus on how it enables or hinders learning and reflexivity.
We offer these concluding insights to donors, academics, policy-makers and civil- 
society organisations who support, develop, implement and evaluate transdisci-
plinary work on transformations to sustainability. Many of the recommendations 
above are easily articulated in the pages of a book. However, they are more dif-
ficult to action, given the political and institutional structures in which current 
transdisciplinary sustainability science is embedded. Alongside action-oriented, 
engaged scientific enquiry and activism, efforts to challenge the power relations 
that act as a barrier to sustainability need to be seen as an intrinsic element of 
transformations research. We hope that this book can be seen as a contribution 
to this ongoing work.
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